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PRESENT STATUS OF THE ETIOLOGY OF 
PERNICIOUS ANEMIA * 


By W. B. Castie, M.D., F.A.C.P., Boston, Massachusetts. 


INTRODUCTION 


lo be among those who have received the award given annually in 
memory of Dr. John Phillips is an honor that I greatly cherish. Conse- 


quently, when President Fitz asked me to speak to you in connection with 
the subject for which this distinction was conferred upon me several years 


igo, | welcomed the opportunity because I hoped in this way to express 
me of my gratitude to the College. Happily enough, in the intervening 


years the advances in the understanding of the nature of pernicious anemia 
derived from many sources have been very great. Indeed, in the brief time 


my disposal only the high lights of such progress can be delineated. 
*, 8“ ® are available for those interested in further 


11S 


PeRNICIOUS ANEMIA AS A CONDITIONED DEFICIENCY OF VITAMIN Biz 


[he recognition that pernicious anemia was in some sense a nutritional 
lehciency disease appeared at once from the classic demonstration by Minot 
ind Murphy in 1926 of the effectiveness of liver feeding. This discovery 
mfirmed Minot’s long held surmise and proved to be an unexpected appli- 
ation of the basic principle established by Whipple’s earlier observations 
| the quantitative influence of dietary components upon hemoglobin pro- 

tion in chronically bled dogs. So ended the era of descriptive study of 
ernicious anemia, which had defined its hematologic characteristics and 


had indicated the frequency of glossitis and of neural complications, as well 
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as the almost invariable lack of gastric secretion. With the advent of liver 
therapy it appeared that the gastric dysfunction was unique in persisting 
unaltered despite improvement of the patient in all other respects. 

Chiefly on the basis of this evidence, it was conceived that the lack of 
gastric juice “conditioned” a nutritional deficiency that did not exist for the 
normal individual. The correctness of this hypothesis was seemingly ¢s- 
tablished when it was shown that beef muscle failed to promote hematopoiesis 
in pernicious anemia unless administered simultaneously * and at a pH be- 
tween 3.5 and 7.0‘ with normal human gastric juice. Because it thus ap- 
peared that such increased hematopoiesis required an interaction between 
the beef muscle and the gastric juice, these were designated, respectively, 
as the food (extrinsic) and gastric (intrinsic) factors of a preliminary 
reaction essential for the subsequent formation of the antipernicious anemia 
principle in the body.’ If this is so, severe dietary disturbance, total opera- 
tive removal of the stomach, or, for example, pronounced disturbance in 
absorptive capacity of the small intestine, should all result in a similar de 
ficiency. Such appears to be the case, although these macrocytic anemias 
are variously designated and are likely to be due to deficiency of more than 
one substance unless achylia gastrica is the principal cause. 

That the extrinsic factor, although present in beef muscle, liver, autolyzed 
yeast, eggs, milk and crude casein, is closely associated with but not identi- 
cal to protein was later shown by the fact that exhaustive extraction of crude 
casein or of beef muscle proteins rendered them hematopoietically inert.’ 
This further supported the earlier suspicion, based upon observations with 
autolyzed yeast, that the extrinsic factor might be a member of the vitamin 
B complex.* However, prior to the discovery of vitamin Bie none of its 
recognized components alone or in combination was found to acquire in 
creased hematopoietic power when simultaneously administered with gastric 
juice.* Pteroylglutamic (folic) acid *° and its conjugates **** likewise have 
not been shown to be active as extrinsic factor in the sense of the above 
definition. On the other hand, vitamin Biz*** and its congeners, Biss 
and Bis» ** (the last two probably synonymous), all acquire increased hema- 
topoietic power when simultaneously administered with gastric juice. 

A suitably prepared 70 per cent alcohol soluble extract of beef muscle 
is a convenient source of extrinsic factor, contains vitamin Biz upon micro- 
bial analysis and can be given either orally or parenterally. When such an 
extract is administered by parenteral injection its hematopoietic activity 
apparently depends entirely upon the vitamin Biz content.‘’** When ad 
ministered orally, its potentiation by normal human gastric juice is m 
greater than when an equivalent amount of pure vitamin Bi2 is similarly 
employed."* Thus, it appears that vitamin Bi2 or closely related compounds 
in the food constitute the so-called extrinsic factor. . 

The hematopoietic effect of beef muscle extract * *® and of vitamin Bia’ 
upon parenteral administration without gastric juice is invariably greater 
than when these substances are given orally in identical amounts with g: astric 
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tice. ‘Therefore, the most economical use of the available facts permits the 
hypothesis that the function of normal human gastric juice in causing in- 
creased hematopoietic effects with beef muscle extract or with vitamin Bie 
is not to produce some new substance but merely to facilitate the absorption 
f vitamin Biz from the alimentary tract. This conclusion is supported by 
the recent demonstration *' of the ability of one microgram of pure vitamin 
By» to cause local maturation of megaloblasts when injected into the bone 
marrow cavity of a patient with pernicious anemia. This observation, 
which confirms the effect of purified liver extracts in vitro upon the uptake 
of radio iron by bone marrow cultures from patients with pernicious 
anemia,’® renders improbable the existence of essential chemical modifica- 
tions of the vitamin molecule in the food in the course of its absorption from 
the alimentary tract, or during its passage through or storage by the liver 
or other tissues while en route to the bone marrow. ‘Thus it is likely that, 
except perhaps for loose combination or association with different proteins 
in its natural sources,*® the so-called food (extrinsic) factor is identical with 
the antipernicious principle of liver and, in turn, with vitamin Bure. 

In contrast to this gratifying progress is the present relative lack of new 
information concerning the nature of the so-called intrinsic factor of normal 
human gastric juice. This thermolabile, alkali-resistant, nondialyzable sub- 
stance is present in normal human gastric juice in sufficient concentration 
to permit 10 c.c. of fresh gastric juice significantly to potentiate the hema- 
topoietic activity of 5 micrograms of vitamin Biz.*° Demonstrable activity 
persists when gastric juice is either passed through a Berkefeld filter * or is 
lyophilized and subsequently reconstituted.” The hog stomach, except for 
the pepsin secreting fundic portion,’ ** and the hog duodenum *’* both 
contain a similar thermolabile constituent as well as a thermostable com- 
ponent which, like vitamin Biz, can be potentiated by simultaneous oral 
administration with gastric juice.© The normal human stomach, which is 
anatomically quite different from that of the hog, contains intrinsic factor 
in all its portions, though perhaps in lower concentration in the pyloric 
region.** Intrinsic factor is thus apparently secreted by those portions of 
the human stomach that are found to be degenerated in the disease per- 
nicious anemia. Whereas duodenal secretions devoid of gastric juice are 
not a source of intrinsic factor in man,** human duodenal mucosa possesses 
such activity,*® but perhaps only by passive absorption from contact with 
gastric juice. 

Although extensive resections of the stomach and other portions of the 
alimentary tract in animals ** have not led to the development of macrocytic 
anemia, the concentration of the antipernicious anemia principle in the liver 
is reduced by gastrectomy or by the production of an extensive gastric pouch 
with external fistula in the hog.*’ Review of the late effects of total gas- 
trectomy in man indicates a high incidence of macrocytic anemia in patients 
surviving the operation for three or more years.” In “idiopathic” per- 
nicious anemia, achlorhydria frequently long precedes the development of 
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the anemia, and there is often a striking familial incidence of achlorhydri, 
of early graying of the hair, and of the disease.” Nutritional deficiency may 
have a deleterious influence upon gastric secretion in experimental ani 
mals,** ** and statistical studies demonstrate a greater incidence of achlor 
hydria in persons living on diets deficient in meat, green vegetables and 
fruit than in persons using these foods liberally.** Anacidity is said fre 
quently to precede the development of pellagra,”® and a deficiency of nicotini 
acid-containing coenzyme has perhaps been experimentally implicated as jts 
cause.** 

It has been assumed that the intrinsic factor is an enzyme, though it js 
demonstrably not pepsin, rennin or lipase of gastric origin. Nevertheless 
normal human gastric juice, after destruction of pepsin by exposure t 
alkali at pH 10 for 30 minutes, is effective as intrinsic factor and exhibits 
proteolytic activity against casein at pH 7.4.°° Bonsdorff ** has shown that 
this proteolysis is inhibited in vitro by extracts of the fish tape worm. In 
vivo as well, the worm appears to suppress the activity of constitutionally 
reduced amounts of intrinsic factor and so to precipitate the development 
of pernicious anemia in a few of the many persons in Finland harboring the 
parasite. The intrinsic factor has also been claimed to be a prolinase.” 
Fractions of hog stomach mucosa possessing concentrated alpha-aminopol) 
peptidase activity, when administered with derivatives of beef muscle, have 
been stated to exhibit hematopoietic power in pernicious anemia. Conse- 
quently it has been suggested that the intrinsic factor is an aminopolypep 
tidase.** However, subsequent observations * have failed to demonstrate 
intrinsic factor activity with aminopolypeptidase containing fractions de- 
rived from calf thymus; and normal human gastric juice has been found 
not to contain significant enzyme activity of this nature. 

The most recent suggestion as to the nature of the intrinsic factor is 
derived from studies demonstrating that normal human gastric juice and 
fractions of hog stomach mucosa possess ability to render vitamin Bi2 un- 
available for microbial growth.** This property has been presumed to ex- 
plain the effectiveness of intrinsic factor in enhancing the hematopoietic 
activity of vitamin B:2 upon oral administration by protecting it from de- 
struction by the intestinal flora of the patient with pernicious anemia 
However, to date no direct clinical demonstration of this function has been 
made, although it is of interest that the antibiotic aureomycin apparently 
increases the activity of orally administered vitamin Biz in pernicious 
anemia.*® Nevertheless, fractions of hog stomach possessiag strong binding 
capacity for vitamin Biz have been shown to be ineffective as sources 0! 
intrinsic factor when administered to patients with pernicious anemia.’ 


RELATION OF Fortrc Acip Dericrency To NutTrRITIONAL MAcrocyTic 
ANEMIAS 


Let us now turn to the remarkable results of recent explorations com- 
cerning the nutritional requirements of microbes and of experimental ant- 
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hese together have made it clear that pernicious and related macro- 
-ytic anemias, far from being unique diseases affecting only man, are in 
fact manifestations of disturbances of metabolic processes fundamental to the 
biology of cells. The first steps on this important pathway were taken 
by Wills, who in 1935 produced in monkeys, by dietary means, a macrocytic 
anemia with megaloblastic bone marrow. As the anemia was shown in 
subsequent experiments not to respond to purified liver extract,** it was not 
3 that a road-junction between this and other apparently unrelated 
westigialalll appeared as a result of the isolation of the so-called L. casei 
factor from liver independently by Pfiffner *? and by Stokstad.** This sub- 
stance, shortly thereafter synthesized in the form of pteroylglutamic acid,’ 
was so named because of the discovery that it is required for growth by the 
|. casei organism. It was also found to prevent and to cure the nutritional 
crocytic anemia of monkeys and of chicks, as well as to abolish the anemia 
and neutropenia of rats fed sulfonamides.* The last effect presumably de- 
pends upon the competitive action of the sulfonamide molecule upon the 
central para-aminobenzoic acid portion of the pteroylglutamic acid molecule, 
either in the metabolism of intestinal bacteria synthesizing the latter or in 
the tissues of the rat. 

In 1945, shortly after pteroylglutamic acid was made available in syn- 
hetic form to the medical profession, Spies and his associates “* reported 
striking hematopoietic and clinical effects in pernicious and other nutritional 
macrocytic anemias which were confirmed by numerous other workers. 
It has now become clearly established that pteroylglutamic acid in daily 

ral doses of one or more milligrams produces prompt increases in blood 
rmation and at least initial clinical improvement in all varieties of nutri- 
nal macrocytic anemia, including pernicious anemia, sprue, tropical macro- 
ni anemia and the pernicious anemia of pregnancy and of tape worm 
estation. It is highly effective in many cases of tropical macrocytic 
anemia “° and of pernicious anemia of pregnancy,*® *’ or of so-called megalo- 
blastic anemia ** as observed in the temperate zone in which purified liver 
xtracts or vitamin Bie in usual dosage fail to be effective.” Similar failure 
respond to vitamin Bye is noted *° in some infants with nutritional megalo- 
blastic anemia, but improvement is invariable with pteroylglutamic acid 
herapy. From the work of Luhby,® Zuelzer,"* May © and their respective 
issociates, this condition appears to be due to a deficiency of pteroylglutamic 
id or of its closely related and metabolically active form, the so-called 
rovorum factor. Both clinical and experimental work in monkeys in- 
ates that the anemia is induced by a dominant deficiency of ascorbic acid 
unsupplemented feedings with certain dried milk products containing 
he small amounts of pteroylglutamic acid present in the natural substance. 

Folic acid was the name originally given to a factor extracted from 
spinach and essential for the growth of S. lactis R. Now sometimes applied 
ct llectively to pteroylglutamic acid and related compounds, it is also popu- 
arly used as a synonym for pteroylglutamic acid itself. In foods such as 


1 
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leafy vegetables, liver or yeast, folic acid exists not as pteroylglutamic acid 
containing one molecule of glutamic acid joined to a pteridine through g 
para-aminobenzoic acid molecule, but chiefly in the form of conjugates 
These contain additional linked molecules of glutamic acid to form a chaiy 
of three or seven.”° These conjugates, though active for the chick, monkey 
or rat, are not necessarily effective in promoting the growth of micro 
organisms until after treatment with “conjugases” present in animal tissues 
that remove the extra glutamic acids. The triglutamate is as active a; 
pteroylglutamic acid in promoting the growth of L. caset, but much less s 
for S. lactis R. The heptaglutamate isolated from yeast is unable to stimy 
late the growth of either organism until converted to the monoglutamat 
form. The situation is further complicated by the presence in foods oj 
“inhibitors” of the conjugases.** However, the inhibitors do not seem | 
be of clinical importance in this particular way because the pure triglutamat 
is apparently as active upon oral or parenteral administration in some cases 
of pernicious anemia as is an equivalent amount of the monoglutamate."® ' 
The results of the few observations made with the pure heptaglutamate are 
conflicting. However, in certain patients with pernicious anemia or spru 
it has been found to be active hematopoietically, and its parenteral adminis- 
tration has led to a rapid excretion of free folic acid in the urine ** that was 
perhaps sometimes increased by the simultaneous injection of liver extract 
At least in vitro normal human gastric juice has no conjugase activity, 
although it is conceivable that it may possess anti-inhibitor power.” 
Although pteroylglutamic acid was naturally at first thought to be 
the antipernicious anemia principle, it was soon recognized *** that this 
substance was virtually lacking in purified extracts of liver highly effective 
in initiating and maintaining improvement in all aspects of pernicious 
anemia. Subsequently it developed that treatment of patients with per 
nicious anemia exclusively with pteroylglutamic acid often failed to produce 
a complete hematologic remission or to maintain it when once achieved.“ 
Glossitis sometimes reappeared, and a considerable incidence or progression 
of subacute combined degeneration of the spinal cord developed. This was 
especially common when large daily doses of pteroylglutamic acid were given 
in efforts to maintain normal blood values. It has been suggested that either 
pteroylglutamic acid competitively inhibits the metabolism of glutamic acid 
by the nervous system,” or that it forces a biochemical reaction requiring 


vitamin By2 * and so induces a deficiency of vitamin Biz or of the metabolic 
processes dependent upon it. At any rate, the substitution of purified liver 
extract or vitamin Biz for pteroylglutamic acid therapy produces a prompt 


and complete hematologic and clinical remission which is maintained 
long as such therapy is continued."® Moreover, preliminary evidence ” 
indicates that daily therapy even with large amounts of pteroylglutamic acid 
presents no hazard to the nervous system provided the amounts of purified 
liver extract or of vitamin Biz usually employed in the treatment of per 
nicious anemia are injected at monthly intervals. 
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Animal experiments *°** °° and the incomplete responses in pernicious 
anemia to pteroylglutamic acid °* ** indicate that both vitamin Biz and pter- 
oylglutamic acid are required for normal hematopoiesis, and perhaps also for 
the functional integrity of the gastrointestinal tract and of the nervous system 
iy man. As in bacteria,” ** the action of these substances may be through 
effects upon the formation of nucleic acids and nucleoproteins by means of 
chemical reactions arranged in parallel or in series. Richard Vilter and his 
associates °° have shown the effectiveness of uracil in doses of 15 to 30 gm. 
daily in pernicious anemia. In patients who relapsed while being maintained 
upon pteroylglutamic acid, they found that thymine (methyl uracil) can 
complete a partial remission induced by choline and methionine administra- 
tion. Thus, apparently certain pyrimidines may be hematopoietically active 
in nutritional macrocytic anemias and so indicate that in these conditions 
deficiencies of pteroylglutamic acid or of vitamin Biz lead to a maturation 
arrest in the metabolism of the nucleoproteins of the erythroid cells of the 
bone marrow. 

Very recently a compound closely related chemically to pteroylglutamic 
acid has been discovered. In fact, it is perhaps its biologically active form 
in certain bacteria and in animals.® This, the so-called citrovorum factor, 
was discovered by Sauberlich and Baumann.” Like folic acid, it is present 
n crude liver and yeast extracts but is virtually lacking in some purified 
extracts of liver. It is presumably successfully synthesized from the com- 
ponents of the basal medium by L. casei but not by Leuconostoc citrovorum. 
lhe latter apparently requires it as a preformed molecule and hence serves 
as a convenient test organism. Citrovorum factor has been synthesized 
by hydrogenation of formyl folic acid. It is evolved from folic acid by rat 
liver slices, a process that is accelerated by the presence of ascorbic acid.” 

Citrovorum factor appears to be about as active hematopoietically in 
pernicious anemia as is pteroylglutamic acid. When pteroylglutamic acid 
is fed to normal subjects, citrovorum factor is excreted in the urine. In 
patients with scurvy, however, such excretion is small until after vitamin 
© is administered.** Aminopterin in appropriate amounts inhibits the 
growth-promoting activity of folic acid in microdrganisms, mice and chick 
mbryos. Citrovorum factor, on the other hand, provides active com- 
petition with the action of aminopterin under these conditions, as well as 
with its action in controlling mouse leukemia.® In pernicious anemia, 
aminopterin in appropriate amounts prevents the hematopoietic effect of folic 
icid but not of citrovorum factor ® or of vitamin Bie.** 


VITAMIN By As THE ANTI-PERNICIOUS ANEMIA PRINCIPLE 


At last, in 1948, after 20 years of endeavor, the nature of the antiper- 
icious anemia principle was disclosed with the isolation of vitamin Bue." 
Che pure vitamin, originally prepared from liver, has been shown to initiate “ 
and to maintain complete hematologic and clinical remission * ** ® in nearly 
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all cases of Addisonian pernicious anemia, quite as do highly purified ex 
tracts of liver. Because such effects can be produced by the daily injectiop 
of as little as one microgram of the pure vitamin, it is apparently one of the 
most active pharmacologic agents known. However, presumably becays, 
of the lack of the so-called gastric (intrinsic) factor, in most patients wit! 
pernicious anemia the daily oral administration of as much as 50 micro 
grams of vitamin Bie is relatively ineffectual." This ratio between pare 
teral and oral dosage resembles that previously observed with liver extracts 
The ready availability of injectable preparations of pure or of concentrated 
vitamin Biz from microbial sources promises to permit their elective su! 
stitution for the present successful use of purified extracts of liver. Pr 
sumably vitamin Biz also need be injected for maintenance purposes no mor 
often than once a month. 

It is indicative of the high level of scientific achievement of the labora 
tories of the leading members of the pharmaceutical industry that, as wit! 
the isolation and identification of pteroylglutamic acid, theirs is also the 
credit for the discovery of vitamin Biz. Guided by the deep pink band ir 
partition chromatography of refined liver extracts, concentrated preparations 
were achieved by Lester Sinith ™ in England in 1948 and were shown b 
Ungley to be highly active clinically. Shortly thereafter, in the United 
States, Folkers and his associates ®% achieved the isolation of a red crystal 
line material which was shown by the late Dr. Randolph West ™ to have 


striking hematopoietic activity in pernicious anemia. The American work 


} 
j wits 


was aided by the prior discovery of Shorb“ that the growth of L 
(Dorner) in a basal medium was promoted by the addition of purified liver 
extracts roughly in proportion to their activity in the treatment of pernicious 


anemia. 

This last observation, made in the cr urse of a search for a microorganisn 
requiring for growth the so-called “animal protein factor,” ** provided an 
other road-junction with a pathway of progress in knowledge concerning a 
water soluble nonprotein factor closely associated with animal but not with 
most vegetable proteins. Previous workers had shown that this material 
was required in the diet of laying hens for satisfactory hatchability of eggs 
and for the early growth of chicks, and that it was necessary for the preven 
tion of a high mortality in young rats born of mothers fed with rations con 
taining proteins of plant origin. In addition to such sources as fish meal 
and purified liver extracts, uninhibited scientific curiosity had also discovered 
that cow manure, rumen contents and hen feces contained animal prote! 
factor. This suggested that it was a product of microbial synthesis, and 
led to the demonstration that various microérganisms, including the Strep! 
myces griseus and a rodlike organism derived from hen feces, would produce 
animal protein factor active in chicks and in the treatment of pernicious 
anemia.” * Vitamin Biz has now become a byproduct of the microbial pr 
duction of antibiotics, a process that will probably replace liver as a con 
mercial source of vitamin Biz. The satisfactory state of the present treat: 
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ment of pernicious anemia fortunately permits us to enjoy without regret 


‘he recent paradoxic discovery by Bethell and his associates “* that the feces 
‘the patient with pernicious anemia contain a supply of vitamin Biz ample 
‘o prevent the disorder were it parenterally available to the patient. 
“Although the structural formula of vitamin Biz is not completely known, 
he molecule has fascinating properties, and one of its degradation prod- 
ucts resembles somewhat the molecule of riboflavin.’ Its molecular weight 
s of the order of 1,500. The red color is due to the presence of an 
f cobalt which is bound coérdinatively to a cyano group.” An atom 
f phosphorus is also present, and nitrogen but no sulfur is found upon 
nalysis. Hydrolysis does not release alpha amino acids and so excludes a 
lypeptide structure. No resemblance to the pterin-type arrangement of 
{ the molecule of pteroylglutamic acid has been noted. Thé second 
mponent of purified liver extracts originally noted by the British 
kers in chromatographic columns has been found to be produced by 
bial synthesis as well."* This, the form in which most of the vitamin 
pears in natural sources, has recently been designated as vitamin Biz» and 
robably identical with vitamin Bisa.” It lacks the cyano group of vita- 
n Bis but can be converted to the latter in aqueous solution by the addi- 
f cyanide ion."* Although the chemical and spectroscopic properties 
these forms of vitamin Bie differ, their ability to promote microbial 
wth or hematopoietic activity in pernicious anemia is apparently similar. 


Tue Hemorytic Process In PERNiIcIOUS ANEMIA 


Whipple * recognized in his classic studies that the greatly increased 
utput of bile pigment by the severely anemic patient with pernicious anemia 
vas in all probability not wholly derived from the destruction of circulating 

ells. The maturation arrest theory of Peabody,” now firmly estab- 
lished by serial bone marrow punctures showing the rapid disappearance 
the megaloblasts within the first two to three days following the injection 
er extract,"* is also inconsistent with a greatly increased rate of red cell 
ruction. There is, however, incontrovertible evidence that the red cells 
patients with pernicious anemia have a somewhat shortened life span. 
hus, when transfused into normal subjects with compatible blood groups, 
nicious anemia red cells do not survive normally ® unless derived from 
nts who are in complete remission as the result of liver therapy.” How- 
because such studies by means of the differential agglutination technic 

\shby have demonstrated a normal survival span for normal red cells 

nstused into the patient with untreated pernicious anemia, it is not pos- 
to attribute the rapid decrease in bile pigment output following the 
tion of liver extract ** to a prompt cessation of destruction of the cir- 
ulating red cells by humoral factors. Clearly, more time would be required 

i reduction of the pigment output, were this due to replacement of the 

tive red cells by the increasing number of more durable new red cells 
rculation 
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London and his associates,** by feeding glycine labeled with N15 to , 
patient with pernicious anemia, have determined the chronology of its cop. 
centration and persistence in the blood stream after incorporation in the 
hemoglobin of the circulating red cells. Their studies indicate that the 
mean survival time of the red cells is about 72 as opposed to 120 days ip 
the normal individual. Of greatest interest are their data concerning the 
source of the bile pigment in the stools, which indicate that 40 or mor, 
per cent of the labeled urobilin recovered was not derived from circulating 
red cells. Indeed, in normal subjects this is true to an extent of at leas 
10 per cent. In view of the established morphologic evidence for matura- 
tion arrest in the bone marrow, the origin of the excess bile pigment in th 
stools not accounted for by the destruction of circulating red cells would not 
seem likely to be red cells destroyed before leaving the bone marrow. Thy 
source might then be either porphyrins not used for the production of cir 
culating hemoglobin or, as Whipple suggested, direct synthesis of bilirubin 
or other bile pigments—without porphyrin ring formation. The finding oi 
excess coproporphyrin I in the stools ** would favor the first of these alter- 
natives. In any case, the results of the studies reviewed in this artick 
allow the conclusion that in pernicious anemia, as a result of a conditioned 
deficiency of vitamin Biz, both the rate of formation and the quality of the 
red cells produced are subnormal. 


CONCLUSIONS 


The information presently available suggests that Addisonian pernicious 
anemia is the clinical result of a deficiency chiefly of vitamin Bie. This 
deficiency is predominantly due to a lack of gastric secretion, itself usuall) 
a manifestation of hereditary predisposition and of advancing age. In 
some patients, local disease or surgical ablation destroys this essential func- 
tion of the stomach. The consequent failure of vitamin B12 to be assimilated 
adversely affects hematopoiesis and frequently also the integrity of the ali 
mentary tract and of the nervous system. The proximal cause of the macro- 
cytic anemia is both decreased production and increased destruction ot 
defective red cells. Either both processes must be of only moderate degree 
or the magnitude of each must be inversely related to that of the other 


Defective diets and intestinal dysfunction or disease, especially whe 
gastric secretion is not significantly disturbed, may result in nutritional 
macrocytic anemia in which the predominant deficiency is not of vitamin Bu: 
but of pteroylglutamic acid. Dietary deficiency of ascorbic acid probabl) 
restricts the formation of the metabolically active and closely related form 
of pteroylglutamic acid known as the citrovorum factor, or folinic acid 
Vitamin Bie, pteroylglutamic acid and ascorbic acid are apparently required 
for normal hematopoiesis. The full significance of their interrelations wit! 
respect to the nucleoprotein metabolism of microbes, of animals and of man 
remains to be disclosed. 
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TREATMENT OF ANGINA PECTORIS WITH 
PROPYLTHIOURACIL * 


By Leo WAITZKIN, M.D., Boston, Massachusetts 


foraL thyroidectomy in the treatment of angina pectoris, first per- 
rmed in 1933 by Blumgart, Levine and Berlin,’ was employed over a 
period of years until the lack of sufficiently favorable results led to virtual 
.handonment of the procedure. Not only was there a fairly serious opera- 
ve risk but, if the patient’s angina was not ameliorated, he was then left 
with an additional disorder, myxedema. Nevertheless, a review of the 
literature concerning total thyroidectomy in the treatment of angina in- 
licates that some patients obtained considerable relief following operation. 
t must be remembered, of course, that the natural course of angina is often 
marked by remissions and exacerbations. Climatic conditions, situational 
| psychogenic factors, progressive narrowing of coronary arteries, all may 


icult to quantitate. Enthusiasm over a new form of treatment, enthusias- 
tically prescribed, may be accompanied by an improvement ascribed to the 


lhe introduction of antithyroid drugs afforded an opportunity to 
duce myxedema in patients with angina pectoris without a formidable 
ration or permanent loss of thyroid function. Raab* was the first 
idminister thiouracil to patients with angina. To 10 individuals with 
s syndrome he gave 400 to 600 mg. daily followed by a maintenance 
of 100 mg. daily. Treatment periods varied from one and one-half to 
ee and one-half months. In four patients, symptoms disappeared during 
in three, they became less frequent and intense. Of the three 
lures, one died of coronary occlusion after one month of therapy. Im- 

ment began within one and one-half to three weeks in four cases; 
four to six weeks in three. After the drug was discontinued im- 
ement was maintained for from two weeks to 11 months. 


rapy ; 


ben-Asher * administered thiouracil, in similar dosage, to 37 patients 


Six were treated less than nine days, because of drug fever 

hive and fatal coronary occlusion in one. Results were considered excel 
n seven, good in 13, fair in five and poor in 11. Improvement began 
one to three weeks in 15; within four to six weeks in 10. After 
rug was discontinued, improvement was maintained for from two to 


n+) 
nths 


ived for publication September 13, 1949. 
the Medical Service, Cushing Veterans Administration Hospital, Framingham, 
| with the permission of the Chief Medical Director, Veterans Administration, 
no responsibility for the opinions expressed or the conclusions drawn by the 
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DiPalma and MaGovern* were not enthusiastic about the results ¢; 
treatment in eight patients with angina. In four, thiouracil was discon 
tinued within three to eight weeks, because of drug rash in two, sever 
dyspnea in one, and failure to lower the basal metabolic rate in one. Foy, 
patients were treated for over a year. In only two was angina thought to x 
significantly improved. One was able to return to work for the firg 
time in two years. The second was improved for a few months, but wa 
suspected of masked hyperthyroidism because of a single pretherapy bag, 
metabolic rate of plus 55. 

In a careful study of nine patients, Frisk and Lindgren * noted marke 
and sustained improvement in eight, two of whom had previously bee 
subjected to cervicothoracic ganglionectomy without lasting effect. Fou 
hundred to 500 mg. methylthiouracil were administered daily, gradually 
reduced to a daily maintenance dose of 15 to 50mg. In one patien 
thiouracil was substituted because of drug fever on the ninth day of therap) 
with the methyl form. Treatment was continued for from 10 to 23 months 
Improvement was first noted within one and one-half to five months after 
beginning therapy. Exercise tolerance tests were done in four and showed 
a fourfold to sevenfold increase in tolerance. Hypoxia tests were done in 
six, and showed increased tolerance in all. Improvement coincided with a 
drop of the basal metabolism in five. Mild myxedema occurred in four 
However, marked lowering of the basal metabolic rate was not found essen- 
tial in all cases for beneficial results. 

The present report concerns seven cases of angina pectoris treated wit! 
propylthiouracil. 


MATERIALS AND METHODS 
The patients fulfilled the following criteria: 


1. Angina had been present for more than one year. 

2. It had been produced regularly by the same or decreasing amounts 
of exertion for six months or longer. 

3. There was no evidence of recent myocardial infarction or congestive 
failure. 

4. The only apparent cause of the angina was coronary arteriosclerosis 

5. During a hospital observation period of four weeks or more before 
therapy was commenced, there were no significant changes in the severity 0! 
angina. 


During the control observation period and throughout the period 
propylthiouracil administration, frequent observations were made of the 
basal metabolic rate, exercise tolerance, blood pressure, pulse rate and bod) 
weight. Total and differential leukocyte counts were performed thrict 
weekly during the early months of therapy, and then at longer intervals 


Serum cholesterol was determined by the Sperry-Schoenheimer method." 
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Protein-bound serum iodine was determined by Dr. Douglas Riggs, of the 
Harvard Medical School, employing the method described by him." 

The exercise tolerance test was always performed in the same room. 
For three hours after lunch the patient rested, without smoking. Ice was 
held in both hands for two minutes before beginning and throughout the 
One ascent and one descent of a two-step staircase * were counted as a 
single trip. The trips were made at a regular pace determined by each 
oatient, and the time interval recorded. The test was terminated upon the 
onset of angina, marked fatigue or dyspnea. Although the room tem- 
perature varied, this factor was not considered significant in evaluating ex- 
ercise capacity, since similar temperatures occurred often enough during the 
course of observation to permit comparison of the exercise tolerance at 
various stages of therapy at nearly identical temperatures. 

Smoking was not restricted, sedation was not given, and nitroglycerin 
vas used freely as needed. Throughout hospitalization, the patients’ activ- 
ties were limited only by their own capacities. Because of the extensive 

ea encompassed by the hospital and its many occupational and recreational 
liversions, the patients had free range of movement, and spent time on their 
rds only as they desired. They recorded their number of anginal attacks 

y. Propylthiouracil was usually given at intervals of six hours. After 

basal metabolic rate began to drop, the midnight dose was shifted to 

A standard initial and maintenance dose was not established. 


test 


Case REpoRTS 


ise 1 (chart 1). A 57 year old man entered the hospital on December 31, 1946. 
| stopped work in 1945 because of brief episodes of unconsciousness during the 
years. Two years before entry he had begun to have substernal pain on 
nd excitement, relieved by rest and nitroglycerin. One year before entry 
had severe anterior chest pain lasting three hours, following which he had been 
bed for three weeks. For eight months before entry, angina was more easily 
tated, and appeared under constant conditions. Emotional disturbances, climb- 


listance in cold or wet weather, regularly produced pain. Its frequency varied 
veral times daily to once weekly, depending on the degree of activity and 
il stress. During this same period, activity had also been limited by inter- 
claudication in the right leg on walking. 
ical Examination: Blood pressure 170 mm. Hg systolic and 110 mm. dias- 
lse 70. The eyes were not prominent and the ocular fundi were normal. 
d was not felt. Pressure on the carotid sinuses caused slight slowing of 
irt but no symptoms. The heart was normal in size, sounds were of good 
there were no murmurs, and the rhythm was regular. The lungs were clear. 
were warm, dry and without tremor. Arterial pulsations were absent in 


ratory Data: Examination of the blood, urine and spinal fluid was normal. 
t was negative. Wintrobe sedimentation rate was 12 mm. per hour. Roent- 
of skull, chest and legs were normal. Electroencephalogram showed 
generalized fast paroxysmal rhythm. Electrocardiogram was within nor- 
ts at rest. After exercise, with production of angina, there was marked de- 
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pression of ST in limb leads and CF, totaling 4.5 mm. T: and Tz became diphasic 
Frequent electrocardiograms at rest were normal throughout the course. s 

Course: One week after entry the blood pressure had fallen to 130 mm. Hg sys. 
tolic and 80 mm. diastolic. On frequent recordings thereafter it always remains 
within normal limits. The pulse rate was 60 to 70 throughout the course 7 

For six weeks the patient was observed without treatment. There was occa 
sional substernal pain on moderate exertion. Basal metabolic determinations dyrine 
this period varied from plus 17 to plus 23. There were no clinical features to sugpes 
hyperthyroidism. Maximum exercise tolerance test was 58 trips. 

On February 14, the administration of 200 mg. propylthiouracil every six hoy: 
was commenced. After nine weeks of therapy the basal metabolic rate dropped t 
plus 1, and exercise tolerance rose to 72 trips, being terminated by pain in the righy 
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Cuart 1. Case 1. 
Ppt. iodine = serum protein-bound iodine in micrograms per 100 c.c. Serum cholesterol 
mg. per 100 c.c. Body weight, pounds. 


leg. There was no chest pain. During the next two months exercise tolerance 
increased, and was limited only by leg pain. 

Coincident with the performance of Buerger’s exercises, leg pain decreased a 
finally disappeared. After 20 weeks he completed 200 trips without pain, stopping 
because of fatigue. His basal metabolic rate at this time was minus 15, and he 
showed slight puffiness of eyelids and face, together with a little enlargement of te 


thyroid gland. 

After discharge in July, 1947, he was seen at monthly intervals. Propylthiourac 
was gradually reduced to 50 mg. every eight hours. In December, the tolerance test 
was limited by pain in the right knee, which was the seat of osteoarthritic changes 


After this, satisfactory exercise tolerance tests could not be done because pal 
developed in the knee after 50 trips. 
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Throughout the period of treatment, he had no angina except for three brief 
nisodes on exertion in January, 1948. Activity was unrestricted. This included 
brisk walking for three to four miles in all kinds of weather, running one and a half 
locks for a bus, climbing two flights of stairs quickly, rowing a boat with some vigor, 

| changing automobile tires. 

In August, 1948, the patient was reported to have drowned while fishing. 


Summary: Angina had been present for two years before administration 
of propylthiouracil. After nine weeks of therapy, coincident with a decline 
in the basal metabolic rate, exercise tolerance increased markedly. Very 
mild clinical myxedema developed. There was freedom of activity for 15 


months; and almost complete absence of angina. 
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Cuart 2. Case 2. 
Case 2 (chart 2). A 56 year old man entered the hospital on August 6, 1947. 
Seven years before entry he had occasionally experienced heavy, upper substernal 


m walking fast or climbing several flights of stairs. It was of short dura- 


tion and disap peared with rest. One year before entry there was marked midsternal 


ting three-quarters of an hour and accompanied by sweating. Following 
is episode angina occurred one to 10 times daily, at work, on walking slowly on 
el ground for 10 minutes, and rarely at bed rest. He stopped work in June, 1947. 
Physical Examination: Blood pressure 112 mm. Hg systolic and 84 mm. diastolic ; 
ulse 76. There was a small nodule, 1.5 cm. in diameter, in the thyroid isthmus. 
eart was normal in size, sounds were of good quality, there were no murmurs, 

nd the rhythm was regular. The lungs were clear. 
Laboratory Data: Examination of the blood was normal. Urine was normal 
1 plus sugar. Kahn was negative. Wintrobe sedimentation rate was 4 
hour. Glucose tolerance test: fasting blood sugar 100 mg. per 100 c.c.; at 
hour 178 mg.; at one hour 178 mg.; two hours 182 mg.; three hours 130 mg. 
holesterol was 298 mg. per 100 c.c. Roentgenograms: chest normal; legs 
lumal arterial calcification. Repeated electrocardiograms, throughout the 
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course, were within normal limits at rest and showed no change after the production 
of angina by exercise. h 

Course: For one month the patient was observed without treatment. Basal 
metabolic rate was minus 11. Maximum exercise tolerance test was 24 trips, 

On September 8, the administration of 250 mg. propylthiouracil every six hoy; 
was begun. During the next five months it was gradually increased to 500 me 
every six hours. By January the thyroid was moderately enlarged. In April the 
basal metabolic rate and exercise tolerance showed no change, and angina still oc. 
curred several times a day after two to five minutes of slow walking, and more quick) 
after a meal. At this time, direct hourly measurements of radioactivity over the 
thyroid gland, after administration of a tracer dose of radioactive iodine,* indicated 
that propylthiouracil blocked to some extent the collection of iodine in the thyroid 
However, since 27.4 per cent of the dose was collected in the gland 48 hours after. 
wards, it was concluded that the blocking effect of propylthiouracil was small 

The drug was then administered every three hours (except at 3 a.m.), and 
May 3 the dose was increased to 3,000 mg. daily. During this month the thyr 
became very much enlarged, and a bruit became audible. The exercise tolerance test 
showed a marked rise on May 20 (200 trips without pain). At this time the basal 
metabolic rate was unchanged, but the protein-bound iodine had dropped into th 
hypothyroid range. By the end of July the basal metabolic rate had dropped to minus 


24, and there was definite puffiness of the face with slight edema of the eyelids 


patient had mild discomfort from the enlarged gland, some lacrimation and lassitud 

From the end of May he was almost completely free of angina. By August | 
could walk twice as fast as he had six months previously, and could maintain his pace 
three-quarters of an hour. While out of the hospital for a fortnight he was able t 
be very active, walking for an hour at a time over rocky beaches without pain 

Propylthiouracil was gradually reduced to 250 mg. every six hours. During 
the remaining period in the hospital, exercise tolerance was maintained and angina 
did not recur. 

After discharge in October, 1948, he was seen at monthly intervals. Propy! 
thiouracil was gradually reduced to 100 mg. every six hours. During November 
he began to have occasional episodes of angina when walking into a heavy wind 
ascending three flights of stairs quite rapidly, and climbing a long steep grade. Dur 
ing December, he had pain after brisk walking outdoors for five to 15 minut 
exercise tolerance test remained unchanged. During January, angina occurred after 


walking five minutes. The exercise tolerance test dropped to 65 trips and w 


rae 


minated by pain. 

Chere was no change in his myxedematous appearance. 

Summary: Angina had been present for seven years before administra 
tion of propylthiouracil. Not until 3,000 mg. were given daily, in divided 
doses at three hour intervals, did there appear to be marked evidence of ant 
thyroid action. Coincident with a drop of the protein-bound iodine im 
the hypothyroid range, the exercise tolerance increased markedly. This 
occurred before there was a decline in the basal metabelic rate. Moderat 
myxedema developed. There was almost complete absence of angina lor 


ror 


° ° “te: . eal ane 
six months. It then recurred on mild activity, and the exercise tolera 
decreased considerably despite continued myxedema. 


Case 3 (chart 3). A 57 year old man entered the hospital in January, /” 


= - . | Yy 
Eighteen months before entry he had begun to have lower substernal tightne 


* By Dr. Bengt Skanse, of the Massachusetts General Hospital. 
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TREA 


ing to the precordium and left upper arm when he worked, quickly relieved by 
While walking three-quarters of a mile to and from his job, he would have to 
von several times because of recurrent pain. During the next year, work tolerance 
“aly declined. Pain occurred at rest and under slight emotional stress. For six 
the before entry his activity tolerance was fairly constant. He was usually 
ble to walk 100 yards on the level and could not climb more than 12 steps without 
“Five months before entry he stopped work and rested at home for 10 weeks, 
ut improvement. He returned to his job but had to give up after 10 days. 
five weeks were spent at complete bed-rest, but there were short episodes of 
ipitated by excitement, speaking at any length, or turning about quickly 


jot 
al 


»sical Examination: Blood pressure 140 mm. Hg systolic and 86 mm. diastolic ; 
The heart was normal in size, sounds were of good quality, there were 
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Cuart 3. Case 3. 


murmurs at the mitral and aortic areas, and the rhythm was regular. 
Ids were clear. 
itory Data: Examination of the blood and urine was normal. Kahn test 
tive. Wintrobe sedimentation rate, repeated frequently throughout the 
s 22 to 28 mm. per hour. Electrocardiograms were identical during the 
f observation and therapy and showed evidence of myocardial damage. 
for two months the patient was observed without treatment. At rest 
limited effort he had two to four attacks of angina daily, relieved by nitro- 
sasal metabolic rate was plus 3. Maximum exercise tolerance test was 


months after entry, administration of 200 mg. propylthiouracil every six 
ommenced. During the first month of therapy his exercise tolerance did 
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not change. However, spontaneous anginal attacks decreased after three weeks and 
disappeared after one month. At seven weeks he had to stop after 60 trips becays. 
of dyspnea. Pain did not occur. At eight weeks he completed 228 trips painlessly 
His basal metabolic rate was minus 11. At 10 weeks his appearance was mildly 
myxedematous, with coarsening of features, puffiness of eyelids, some dulling of per. 
sonality, and slight thyroid enlargement. The patient’s myxedematous appearan . 
at this time cast doubt on the validity of the basal metabolism values obtained dyr ne 
May and June. At 14 weeks, he completed 300 trips without pain. By this tin, 
his activity had increased to include a two-mile walk, one to three times daily. done } 
30 to 45 minutes. f 

After discharge in July, 1947, he was seen at monthly intervals. His roy; 
included a one and a half mile walk at a normal pace four times daily. In Augyy 
he complained of precordial distress after 66 trips. In September he completed 15 
trips, stopping because of marked fatigue. In October he had chest pain briefly 
six occasions, on two cold days, after walking 50 to 100 yards against the wind. 
this time he was able to complete 180 trips, stopping only because of marked 
fatigue. His basal metabolic rate was minus 22. There had been no increase in | 
myxedematous appearance. His daily routine continued to include a one and one-| 
mile walk several times daily. 

In November, on six separate occasions, he had pain after walking one-quarter 
of a mile. He was re-admitted to the hospital for study. His thyroid gland : 
was moderately enlarged and a bruit was present. Forty-two trips on the ste; 
led to angina, and there was mild distress on walking a short distance outd 
against a cold wind. In December, after 46 trips on the step test, he suddenly lost 
consciousness and for a minute or two there was a cessation of respiration and dis- 
appearance of heart sounds. The electrocardiogram at this time suggested acut 
myocardial infarction. However, one-half hour later it had returned to its 
pattern. The white blood cell count and temperature did not rise. The epi 
considered to be due to myocardial ischemia. Further exercise tolerance tests 
not attempted. 

During the ensuing months there was discomfort once or twice weekly on walk 
ing outdoors or fairly rapidly indoors. 

Beginning on April 13, he was given thyroid gr. 0.5 daily, to determine the effect 
of raising his metabolism while maintaining him on propylthiouracil. After 18 
there was no change in his appearance, serum iodine (0.7 microgram) or activity 
tolerance. On May 1, thyroid gr. 1 daily was begun. During the next 10 days | 
had eight attacks of angina on mild effort, and once he was awakened by chest pai 
lasting 30 minutes. Electrocardiogram showed no change, and the white blood c 
count and temperature did not rise. At this time his protein-bound iodine was » 
micrograms, his appearance was much less myxedematous, and the thyroid 
slightly smaller. On May 28, thyroid was increased to gr. 1.5 daily. After o 
month on this dosage, his face had lost all evidence of myxedema and the thyt 
was barely palpable. His serum cholesterol had dropped from 834 to 417 mg 
100 c.c., the basal metabolic rate varied from plus 5 to minus 5, and the protein-bow 
iodine was 3.3 micrograms. He had to walk more slowly to avoid chest pain, esp 
cially after meals, and there were occasional nocturnal anginal episodes. On July 


ter 


14, he experienced prolonged chest pain, developed shock, and died 24 hours lat 


Summary: Increasingly disabling angina had been present for 18 months 
before administration of propylthiouracil. After eight weeks of therap} 
coincident with a decline in the metabolic rate, exercise tolerance increase’ 
markedly. Moderate myxedema developed. There was almost complet 
freedom from angina with increased activity tolerance for a year, althoug 
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‘here was a marked decline in this tolerance after six months. With ad- 


‘odine to slightly subnormal level and to cause disappearance of clinical 
myxedema, activity tolerance was reduced, with increase in frequency and 
severity of angina, and termination in a fatal attack. 


Case 4 (chart 4). A 58 year old man, unemployed for three years, entered the 
| in June, 1947, for the fifth time in eight months because of severe angina 
is. At no time had there been clinical evidence of myocardial infarction. 

For three years he had had substernal pressure radiating to both arms on exer- 

n or excitement. Nitroglycerin was used daily with relief. His activity had been 
ted to driving his wife to and from the railroad station, cooking supper, and 
valking about his yard. There was pain on shaving, climbing four steps and walking 
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Cuart 4. Case 4. 


t uphill, but none when walking slowly on the level. For one year he had oc- 
ionally been awakened by pain. 
Physical Examination: Blood pressure 120 mm. Hg systolic and 80 mm. diastolic ; 
> 80. The heart was normal in size, sounds were of good quality, there were no 
urs, rhythm was regular. The lungs were clear. 
boratory Data: Examination of the blood and urine was normal. Kahn test 
negative. Wintrobe sedimentation rate was 14 mm. per hour. Roentgenogram 
the chest was normal. Electrocardiogram was normal. 
urse: For five weeks he was observed without treatment. He had 24 attacks 
during this time, 17 at rest and seven on effort. The basal metabolic rate 
nus 7. Maximum exercise tolerance test was 14 trips. 
On July 21, the administration of propylthiouracil, 200 mg. every six hours, was 
need. The optimism evoked by this new form of therapy was believed to be 
ble for the decrease of attacks at rest in the next 10 days (two at rest, four 
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on effort). There were no further attacks until September 4, when he had sy). 
sternal pain after pushing a patient up-grade in a wheelchair. Between the sixth ang 
eighth weeks of therapy, exercise tolerance rose steadily. The basal metabolic Tate 
at this time was minus 13. At 10 weeks, he completed 300 trips without pain. He 
was able to climb three flights of stairs painlessly, something he had not been able to 
do for two years. At the end of 12 weeks his protein-bound iodine was 1.1 micro. 
grams, and his basal metabolic rate was minus 17. He had moderate puffiness of the 
face, edema of the eyelids, sleepiness and lassitude. 

He was discharged on October 15 and had no angina for the next month. His 
activities included walking three miles in 70 minutes, climbing stairs, and ascending 
15 per cent slopes for 200 yards. 

On November 12, while at rest, he had intermittent midsternal pressure and pain 
through the left arm, lasting two to three hours at a time and persisting for 12 hours 
On the next day, his basal metabolic rate (minus 19) and blood iodine level (1,4) 
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Cuart 5. Case 5. 


were practically identical with those of October 19 (minus 17 and 1.1). Electro- 
cardiogram was normal and showed no change after his exercise tolerance test which 
however, was terminated by pain at 38 trips. A few days later, his tolerance \ 
50 trips, terminated by pain. Frequent prolonged attacks of chest pain, most of them 
at rest, then occurred almost daily, even though the basal metabolic rate dropped t 
minus 40, with further increase in his myxedematous appearance. 

On December 12, propylthiouracil was discontinued. Evidence of myxedema 
disappeared within a month, without significant change in frequency or severity of 
chest pains. Electrocardiograms during this period showed very transient changes 
consistent with myocardial ischemia. On February 4, a dorsal sympathectomy was 
performed. Following this he felt much improved, being moderately active but with 
occasional tightness in the chest. 


Summary: Angina had been present for three years before administration 
of propylthiouracil. After eight weeks of therapy there was a sharp increase 
in exercise tolerance, at which time the basal metabolic rate was essentially 
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nged. Clinical myxedema was apparent at 12 weeks. After 15 

- despite continued myxedema, his exercise tolerance fell abruptly. It 

vas not affected by further decline in the basal metabolism, nor by cessation 
propylthiouracil and return of the basal metabolism to normal. 


» 5 (chart 5). A 51 year old man was admitted on June 1, 1947, for renal 
hematuria. Symptoms of coronary insufficiency had been present for nine 
had not worked for eight and one-half years. He had been hospitalized 
r severe attacks of chest pain, the last time in October, 1946. Since then 
| dyspnea on mild exertion and had been taking digitalis. Throughout these 
re was squeezing substernal pain almost daily, precipitated constantly by 
level ground at an ordinary pace for 40 feet, climbing a flight of stairs, 
excitement, but relieved by nitroglycerin. He could walk a mile on level 
very slowly. For three years he had had occasional severe chest pain lasting 
urs, relieved by hypodermic injections. 
| Examination: Moderately obese. Blood pressure 138 mm. Hg systolic 
diastolic; pulse 100; temperature 100° C. The heart was normal in size 
unds were of good quality. There was a diastolic gallop at the apex. There 
murmurs and the rhythm was regular. There were a few fine rales at the 


ratory Data: Examination of the blood was normal. Kahn test was nega- 
tgenograms: chest normal; stag-horn calculus in the lefi kidney, calculus 
ver right ureter. Serum. calcium was 10.9 mg. per 100 cc. Repeated 
liograms throughout the course were identical and showed evidence of old 
r and posterior infarction. 
rse: Urinary symptoms cleared rapidly on chemotherapy, but pyuria and 
1 persisted. The patient was afebrile after the first week, and pulse rate was 
mal limits thereafter. 
weeks after entry he had an episode of coronary insufficiency lasting several 
he fourth and fifth weeks, he had two episodes of transient aphasia and 
paresis lasting a few hours. Following a small pulmonary infarct, femoral 
was performed: Most of this time was spent in bed, and on a dietary 
lost 20 pounds. 
months after entry, administration of propylthiouracil, 250 mg. every six 
is commenced. Exercise tolerance remained essentially unchanged until 
ks after therapy was begun, when it rose to 42 trips from a pretreatment 
of 22. During the next month it slowly rose to a maximum of 68 trips 
et of chest pain, without change in basal metabolic rate or protein-bound 
After 14 weeks he was sent home, with an increase of the drug to 1,500 
He had no chest pain, and his activity tolerance was slightly increased. 
five months of therapy he had developed puffiness of the eyelids, fullness 
and slight enlargement of the thyroid gland. There was essentially no 
his exercise tolerance of December 18, when his protein-bound iodine was 
grams, and of January 31, when it was 0.4 microgram. A basal metabolic 
nation was not done on this date because of technical difficulties. 
February 5, he reéntered the hospital because of severe chest pain lasting 
irs. Electrocardiogram showed no change. He was kept in bed and was 
On February 9, he died suddenly. 


imary: Angina had been present eight and one-half years before 


stration of propylthiouracil. Slight improvement in exercise tol- 
curred after seven weeks of therapy, before any change was noted 
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in the basal metabolic rate or serum iodine level. Despite production ,; 
myxedema, there was no additional improvement. 


Case 6 (chart 6). A 49 year old man entered the hospital on September 11, j947 
Four and one-half years before entry he first noted midchest oppression on exertion 
lasting a few minutes to half an hour. He stopped working, but pain occurred afte, 
less and less effort and finally at rest. 

For four years prior to entry his exercise tolerance was essentially unchange; 
Angina occurred on walking 40 feet on level ground, and awakened him two or thr: 
times nightly. Nitroglycerin was used eight to 10 times daily. 

Physical Examination: Blood pressure 125 mm. Hg systolic and 84 mun. diastolic 
pulse 80. No significant findings. The heart was normal in size, sounds were 
good quality, there were no murmurs, and the rhythm was regular. The lungs wer, 


clear. 
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Cuart 6. Case 6. 


Laboratory Data: Examination of the blood and urine was normal. Kahn \ 
negative. Wintrobe sedimentation rate was 18 mm. per hour. Electrocardiogra' 
was normal and did not change throughout the course. Roentgenograms of the chest 
and spine were normal. 

Course: For one month he was observed without treatment. Maximum exercis 
tolerance was 24 trips. The basal metabolic rate was minus 15. 

On October 14, administration of propylthiouracil, 250 mg. every six 
was commenced. This was increased to 1,400 mg. daily in December. His metabo! 
and clinical status was unchanged during this time, with several attacks of pain ¢ 
on exertion and at rest. He was discharged in December. The thyroid becai 
slightly enlarged early in February. Propylthiouracil was increased to 2,000 mg 
daily in March. The thyroid was very considerably enlarged by the end of Apr 
and a bruit was heard. There was definite edema of the lower lids. The protei- 
bound iodine had dropped to 0.5 microgram and the basal metabolic rate to minus 
By June, the facial features were puffy and the skin of the hands somewh 
Angina pectoris continued, with no change in the daily number of attacks. — . 

On August 15, he stopped medication because he was discouraged When 
was seen on September 3, all signs of myxedema had disappeared, and the thy: 
gland was barely palpable. The daily frequency of his angina had not changed 
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Swnmary: Angina had been present for four and one-half years before 


ninistration of propylthiouracil. 


adr 


Despite production of myxedema after 


seven months of therapy, no significant change was produced in exercise 
‘olerance or the frequency of angina pectoris. 


(chart 7). 


Case / 


iweive 


A 58 year old man entered the hospital on April 14, 1947. 
years before entry he had first developed angina pectoris on exertion. In 


37 1938 and 1941 he had been hospitalized because of severe attacks of prolonged 
lhe pain was substernal, radiating to the left arm or neck and relieved 


troglycerin 

pace, or on climbing six to eight steps. 

three daily to three weekly. 
nths prior to entry. 


It occurred on walking 25 to 100 yards on level ground at a mod- 


Attacks of pain varied in frequency 


Activity tolerance was definitely less in the few 
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Cuart 7. Case 7. 


Physical Examination: Blood pressure 160 mm. Hg systolic and 90 mm. diastolic ; 
80. The heart was normal in size, sounds were of good quality, there were no 


and the rhythm was regular. 


egative 


ed throughout his course. 


The lungs were clear. 

itory Data: Examination of the blood and urine was normal. 
Wintrobe sedimentation rate was 29 mm. per hour, and remained un- 
Roentgenogram of the chest was negative. 


Kahn test 


Electro- 


at rest showed evidence of old posterior myocardial infarction, and re- 


1 unchanged throughout the course. 


With production of angina pectoris by 


there was marked depression of ST segments in limb leads and CF.. 


urse: For six weeks he was observed without treatment. 
Basal metabolic rate was minus 10. 
ittacks of angina pectoris daily on slight exertion and at rest. 
tion of propylthiouracil, 800 mg. daily, was commenced. In 


test was 32 trips. 


Maximum exercise 
He had an average 
In June, 
the third 


therapy it was increased to 1,000 mg. daily for several weeks, and then 


eased to 800 mg. 
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The basal metabolic rate began definitely to drop at the end of the this 
month and reached minus 46 after six months. By the fifth month, there wor 
definite edema of the eyelids, puffiness of the face, some enlargement of the thyroid 
gland, and weakness. ee 

There was no significant change in frequency of angina pectoris, and no change is 
the exercise tolerance test. On December 11, propylthiouracil was discontinyed. a 
which time the protein-bound iodine was 0.8 microgram and the basal metabolism wa: 
minus 38. Two weeks later, all signs of myxedema had disappeared, protein-boynj 
iodine was 6.1 micrograms, and basal metabolic rate minus 6. 


Summary: Angina had been present for 12 years before administration 
of propylthiouracil. Despite the production of pronounced myxedema after 
five months of therapy, no change was produced in exercise tolerance or 
frequency of angina pectoris. 


DISCUSSION 


The pertinent data in these cases are summarized in table 1. 


Tue Errect oF PROPYLTHIOURACIL ON THYROID FuNcTION 


Size of Gland: Slight to marked increase in size of the gland appeared in 
all cases during therapy. Enlargement was first detected at 10 weeks. It 
became marked in three cases, leading to local discomfort in one. In 
association with large goiters, bruits became audible. 

Astwood ® has demonstrated in rats that hyperplasia of the thyr 
accompanies decrease of its iodine content. 

Serum Protein-Bound Iodine: There are no data to indicate how rapidly 
the serum iodine decreases after thyroid hormone production ceases, but it 
appears *° that the decrease may take place weeks or months. before there is 
any marked change in the basal metabolic rate. The delay in metabol 
response suggests that the thyroid hormone in the tissues may remain 
at normal concentrations for some time after the serum level has fallen 

This sequence of events is illustrated by cases 2 and 6. 

Basal Metabolic Rate: In four cases the basal metabolic rate began t 
fall during the second or third month of therapy; in one during the sixth 
and in one during the tenth. 

Myxedema: Evidence of myxedema appeared within one month of the 
initial drop of the basal metabolism in four cases and within three months in 
two cases. 

At the time myxedema became clinically apparent, the level of the 
basal metabolic rate varied widely—from minus 11 in case 3 to minus 33 
in case 7. 

Serum cholesterol rose significantly in four patients during therapy 
In case 3, it exceeded 1,000 mg. per 100 c. c. 

In all cases, edema of eyelids was the earliest physical sign of myxedema 
soon followed by puffiness of facial features. The skin became dry in al 
but there was no apparent effect on the texture of the hair. Sensitivity 
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to cold occurred in one case, moderate lassitude and fatigability in. five 
Lacrimation, after appearance of periorbital edema, was somewhat annoying 
in two patients. In three, there was a gain in weight of from five to 2 
pounds. 

All patients whose angina was improved stated emphatically that any 
discomfort caused by myxedema was very tolerable in exchange for th 
increased range of activity and freedom from pain. 

Electrocardiograms showed no changes attributable to myxedema, and 
there was no change in heart size by roentgen-ray. There were no signif. 
icant changes in blood pressure or pulse rate. 

When propylthiouracil was discontinued, evidences of goiter and 
myxedema disappeared within two to four weeks. 


IMPROVEMENT IN EXERCISE TOLERANCE DURING THERAPY 
WITH PROPYLTHIOURACIL 


Improvement began during the second or third month of therapy in four 
cases, and during the ninth month in one. It failed to occur in two patients 
even though myxedema was produced and therapy was continued six and 
10 months. 

In case 1 improvement was excellent, with restoration to unrestricted 
activity for 15 months. Exercise tolerance rose from 58 trips with angina 
pectoris to 220 trips without it. 

In case 2 improvement was very good for eight months. The patient 
was restored to moderate activity, with infrequent pain. Exercise tolerance 
rose from 24 trips with angina to 300 trips without it. After eight months 
pain began to occur on less effort, and the exercise tolerance dropped to 65 
trips with angina. 

In case 3 improvement was quite good for six months, with rise | 
exercise tolerance from 25 trips with angina to 300 trips without it. A 
relapse then occurred, although the degree of painless activity remained 
greater than it had been prior to therapy. 

In case 4 there was marked but very transient improvement (five 
weeks ), followed by complete relapse. 

In case 5 improvement was slight. The patient died of coronary diseas 
during the fifth month of treatment. Since there were no changes in serum 
iodine and basal metabolism during improvement, it probably was 
related to propylthiouracil. 

In cases 2, 3 and 4 it is possible that relapse after improvement migh! 
have been due to the progressive nature of the disease, with further cr 
culatory impairment. 


RELATIONSHIP BETWEEN DEPRESSION OF THYROID FUNCTION 
AND IMPROVEMENT IN ANGINA PECTORIS 


There has been no clear agreement as to the fundamental mechanism 
of improvement in angina pectoris following total thyroidectom) 
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Two and three days following operation in five cases, Eppinger and 
Levine? observed, in most instances, a decreased or absent response 
of blood pressure and pulse rate to intramuscular injection of epinephrine, 
and failure to produce angina pectoris in four. They suggested that 
complete removal of the thyroid gland altered the response of the cardio- 
vascular system to adrenalin, an effect independent of changes in the basal 
metabolic rate or rate of blood flow. 

Sawyer and Brown” found that removal of the thyroid gland in cats 
decreased the rate response of the denervated heart to both injected and 
secreted epinephrine. They concluded that, in this manner, thyroidectomy 
might have an influence favorable to the action of the embarrassed heart. 
Leblond and Hoff ** have shown that the effect of thyroxine on the heart 
rate is a direct one for the most part and not the consequence of general 
metabolic stimulation. 

Riseman et al.*® stated that improvement following thyroidectomy 
was independent of changes in sensitivity to epinephrine. They found 
no important differences in the response of pulse rate and blood pressure 
to epinephrine injected intravenously before and after total thyroidectomy, 
as long as the basal metabolic rate was above minus 30. The absence of 
anginal pain immediately after total thyroidectomy was ascribed to the 
interruption of nerve pathways, and the more permanent relief was coincident 

th a drop in the basal metabolic rate, which thus relieved the heart of a 
onsiderable portion of its burden. 

To explain his own results, Raab* enlarged upon the theory that 
lecreased thyroid activity lessens the sensitivity of the heart to adrenalin. 

In the present report, a correlation is suggested in case’ 1 between the 
iepression of the metabolic rate and the onset of objective improvement. 

case 3 the evidence suggests that improvement began about the time the 
basal metabolic rate began to drop. A further suggestive correlation is 
afforded by the increase in angina pectoris with the administration of thyroid 
hormone and restoration of a normal basal metabolic rate. In case 2 there 
was no fall in basal metabolic rate at the time of improvement. However, 
the fall of protein-bound iodine to myxedema level at the time suggests a 
possible correlation with a decrease in the amount of circulating thyroid 
hormone. This might also serve to explain the dramatic improvement in 
case 4 at a time when the drop in basal metabolic rate did not seem very 
significant (minus 7 to minus 13). Yet, with a further drop to only 

us 17, features of myxedema appeared. 

lt is suggested that the improvement seen in these four cases may 
be related in some way to a decrease in the amount of circulating thyroid 
hormone, independent of changes in the metabolic rate. 


ADMINISTRATION OF PROPYLTHIOURACIL 


In three cases a satisfactory depression of thyroid function was produced 
oy SUU mg. daily; in four, larger doses appeared necessary (1,000 to 3,000 
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mg. daily). It cannot be definitely stated that increasing the dosage 
hastened more complete depression of thyroid function, but cases 2, 7, 5 ang 
6 suggest this may be so. In the latter two, serum iodine had already 
dropped somewhat on the initial dose. In case 2, however, the decline hag 
leveled off for a month before the larger dose was given. 

Case 2 demonstrates that there may be only partial blocking of thyroig 
function on a six-hour dosage schedule. Frequency of administration 
as well as size of dose should be considered in any instance where thyroid 
function fails to be depressed satisfactorily. 

The degree of block achieved by a particular treatment schedule 
could be determined with advantage by the method used in case 2 where 
facilities for measurement of radioactive iodine uptake are available 
Appropriate alterations of the treatment schedule might permit more prompt 
depression of thyroid function, possibly avoiding protracted treatment as 
in cases 2 and 6. 

It appears that the effective dosage in the individual case must be 
determined by clinical trial. 

It is possible that satisfactory depression of thyroid function might 
have been accomplished, in some cases, with doses smaller than those 
employed. It is reported ** that 75 to 150 mg. daily have caused significant 
decline in the basal metabolism of euthyroid patients. 


SUMMARY AND CONCLUSIONS 


Seven cases of angina pectoris were treated with propylthiouracil 
Relief of pain was significant in three, transient in one, slight in one, and 
absent in two. When benefit occurred, it usually appeared about tw 
months after beginning treatment. Mild to moderate myxedema was pro 
duced in all cases. No toxic reactions were encountered, even with large 
doses (800 to 3,000 mg. daily) for many months. 

Evidence suggests that improvement may be related to a decline of the 
circulating thyroid hormone rather than to general metabolic depression 


consideration of this therapy where the usual medical measures fail to restore 
a reasonable degree of painless activity. Dosage should be adjusted and 
treatment continued until myxedema becomes evident, before the therapy 
is abandoned as ineffective. 
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THE ASSOCIATION OF NODULAR GOITER WITH 
THORACIC PAIN: REPORT OF SEVEN CASEs* 


3y Epwarp Ross, M.D., F.A.C.P., and JoserpH Eperken, M.D., F.ACp 
Philadelphia, Pennsylvania 


In 1938 we reported * the case of a 45 year old woman with a nontox; 
intrathoracic nodular colloid goiter who suffered severe attacks of thoracic 
and left shoulder pain, with abnormal T waves in the chest leads of her 
electrocardiogram. Following the removal of the goiter the attacks of pai 
diminished in frequency and severity and disappeared in about 17 months: 
the electrocardiogram returned to normal. It is our purpose here to report 
a 13 year postoperative follow-up on this patient. We also wish to describe 
briefly six other patients in whom we have observed the association of 
various types of thoracic pain and nodular goiter, with or without con 
comitant evidence of heart disease, and in whom the thoracic pain was 
modified or relieved after thyroidectomy. 


Case REporTS 


Case 1. (The details of this case have been reported previously.') 

The patient was a white woman, 45 years of age when first seen in November 
1935. At that time she complained of attacks of pain which had begun abruptly three 
weeks before. The pain was accompanied by a sense of tightness, and involved 
simultaneously the left upper chest, the left side of the back down to the waist, th 
left shoulder, the inner side of the left arm to the elbow, and the left side of the neck 
including the jaw. The pain was almost always nocturnal, bore no relation to effort 
excitement or swallowing, and occurred usually while she was sitting quietly or whil 
lying in bed. The attacks lasted from 30 minutes to 12 hours. She could sometimes 
get relief by walking about the room. Physical examination was essentially negative 
Roentgenograms showed a large substernal mass apparently in close contact wit! 
the aortic arch. The electrocardiogram showed inversion of T waves in all pr 
cordial leads but was otherwise normal. There was no evidence of thyrotoxicosis 
lhe basal metabolic rate was — 9 per cent, the serum cholesterol 250 mg. per 100 cc 
In January, 1936, a large intrathoracic goiter was removed by Dr. Benjamin Lipshutz 
at the Mt. Sinai Hospital. The excised tissue weighed 80 gm. and contained numerou 
areas of increased colloid deposition with flattening of acinar epithelium. 

Following operation, the attacks of pain decreased promptly in frequency and 
severity. Mild attacks occurred every two to four months until June, 1937 (about 
17 months after operation) when they ceased altogether. In October, 1937, 1 
electrocardiogram had returned to a normal pattern. 

The patient remained well until April, 1941, when she began to complain | 
precordial pain extending into the left arm and (unlike the thoracic pain prior | 
thyroidectomy) occurring only on exertion. This effort angina increased in Ire 
quency and severity and in December, 1941, myocardial infarction occurred wit 
electrocardiographic evidence of involvement of the anterior wall of the left ventri 

* Received for publication November 14, 1949. 

From the Endocrine Section and the Edward B. Robinette Foundation, Medica! ‘ 
Hospital of the University of Pennsylvania, Philadelphia. 
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Convalescence was satisfactory and by February, 1942, the electrocardiogram had 
eturned to normal. Since that time she has had occasional slight vague pain in the 
chest and shoulders, but no symptoms suggestive of angina pectoris and no com- 
iaints similar to her preoperative attacks. She was last examined January 5, 1949, 


bak 


7 roximately 13 years after her thyroidectomy. At that time she showed moderate 


besity, hypertension (blood pressure 190 mm. Hg systolic and 90 mm. diastolic), 
with a soft systolic basal murmur and slight accentuation of the aortic second sound. 
Roentgenogram of the chest showed a slight increase in the transverse diameter of 
the cardiac shadow and slight elevation of the right diaphragm. The mediastinum 

The electrocardiogram showed slight inversion of the T waves in Leads 


and CR 5. 


Comment: This patient’s original attacks of pain extended into the left 
arm and left neck but bore no relation to effort, although the electrocardio- 
gram was somewhat abnormal. The attacks gradually disappeared after 
the removal of a large nontoxic intrathoracic goiter, ceasing altogether 17 
months after operation. About four years after operation typical angina 
pectoris appeared, culminating in myocardial infarction. Following re- 
covery from this, there has been no further significant thoracic pain. The 
riginal attacks of pain have not recurred 13 years after thyroidectomy. 


Case 2. A 34 year old Negro woman was first seen on February 20, 1934, com- 
ining of fatigability, shortness of breath, palpitation, pain in the chest and dryness 
f the skin. These symptoms had been present, with gradually increasing intensity, 
for about five years. The palpitation and dyspnea occurred only on effort and were 
f moderate intensity. The patient gave varying descriptions of the thoracic pain, 
| its pattern appeared to be inconstant. At times she described it as a dull pre- 
rdial pain following effort and spreading into both shoulders, with immediate relief 
n cessation of activity; at other times there was a sense of pressure and a sticking 
behind the upper sternum, which occurred without relation to effort or swallow- 
me and went without apparent cause, and was often nocturnal. There were 
onal choking and dysphagia. 
ikxamination showed moderate obesity (height 60 inches, weight 151 pounds), 
nty hair on the scalp, eyebrows and axillae, and some dryness of the skin. She 
omewhat dull and apathetic. The blood pressure was 114 mm. Hg systolic and 
diastolic. There was moderate, diffuse, bilateral, slightly irregular enlarge- 
f the thyroid gland, without physical signs of substernal extension. Physical 
nation of the heart showed no abnormality. The basal metabolic rate was — 16 
nt. The total serum cholesterol was 250 mg. per 100 c.c. The electrocardio- 
was normal. Roentgenogram of the chest showed subclavicular extension of 
hyroid on the left side, but was otherwise negative. A diagnosis of nodular 
with mild hypothyroidism was made, and desiccated thyroid was prescribed 
loses of 60 mg. daily. 
[he patient was irregular in clinic attendance. She was seen several times in 
35, but did not return again until May, 1939, at which time she reported an in- 
in the severity of the choking sensation and the sticking pain behind the upper 
After several visits to the clinic she disappeared again until April, 1940, 
she reported continued progression of these symptoms. At this time the basal 
lic rate was — 16 per cent, her weight had increased to 164 pounds, and the 
r had increased in size. 
\ subtotal thyroidectomy was performed on September 20, 1940. At this time 
| metabolic rate was — 14 per cent and the electrocardiogram was normal. 
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The thyroid showed a diffuse multinodular enlargement which partially encircled the 
trachea on both sides and presented a moderate subclavicular extension on the lef 
The excised portions measured 9 by 4 by 3 cm., 6 by 4 by 3 cm. and 3 by 2 by 2m 
respectively. The pathologic diagnosis was nontoxic nodular goiter. _ — 
The thoracic pain, palpitation and dyspnea disappeared a few days after + 
thyroidectomy. The patient was last seen January 5, 1949, about eight and a Quarter 
years after operation. She reported that there had been no recurrence of the thorari 
pain or cardiac complaints. Her weight had increased to 187 pounds, her bloo 
pressure was 160 mm. Hg systolic and 104 mm. diastolic. She was somewhat clue. 
gish, with rather dry skin and hair and slight keloid formation in the thyroidecton 
scar. There was no recurrence of the goiter. Roentgenogram of the chest wa: 
negative, except for some tortuosity of the aorta. Physical examination of the hear 
was negative. The electrocardiogram showed slight inversion of the T waves i 
Leads I and CR 4 and 5, and flat T waves in Lead II. The basal metabolic rate 
was — 16 per cent, the serum cholesterol 384 mg. per 100 c.c. 


Comment: This patient had a nodular goiter with slight subclavicular 
extension and mild hypothyroidism. Her thoracic pain appeared to com- 
bine two components—precordial pain on effort, associated with palpitation 
and dyspnea and extending into the shoulders, and a localized high retro- 
sternal pain occurring without apparent cause. Both components disap- 
peared promptly after thyroidectomy and have not recurred after eight and 
a quarter years. During this time she has become moderately hypertensiv 
and her electrocardiogram has become abnormal. 


Case 3. A 50 year old Negro woman was first seen on April 26, 1940. She 


had first noticed an enlargement of the neck 17 years before. This had remai: 
essentially unchanged in size, but became temporarily more noticeable when 
coughed during the course of frequently recurring colds in the head and chest 

ing these 17 years she had been under observation in the Out-Patient Clinic of the 
Henry Phipps Institute, but no evidence of tuberculosis had been found. There had 
been no weight loss or other symptoms suggestive of thyrotoxicosis. For two 

she had noted occasional brief attacks of thoracic pain which occurred wit! 
apparent cause and with no relation to effort, excitement, eating or drinking o1 
respiratory infection. The pain extended from the upper dorsal spine through t! 
middle of the chest to the sternum. It was rather dull and boring in character, cam 
on abruptly, usually lasted five to 10 minutes and then disappeared promptly. 1! 
attacks occurred at intervals of one to two months and were practically al 


diurnal. There had been slight dyspnea and palpitation on effort for about two | 


region of the left thyroid lobe, adjacent to the trachea. The blood pressure \ 
120 mm. Hg systolic and 80 mm. diastolic. Physical examination of the he 
There was no evidence of thyrotoxicosis. Roentgenog! 


lungs was negative. 
the chest showed a large circumscribed mass in the right upper mediastinum cau 
displacement of the trachea and esophagus posteriorly and to the left; | 
lungs were negative. The basal metabolic rate was +18 per cent. The el 
cardiogram showed slight slurring of QRS complexes and slightly low T waves ina 
limb leads. A subtotal thyroidectomy was performed on June 5, 1940, by Dr. E.} 
Eliason. A completely substernal mass about the size of a lemon was removed ft 

the right upper mediastinum and several smaller nodules were removed from t 
lower portion of the left lobe. The excised portions measured 8 by 4 by 3 cm 

11 by 6 by 4 cm.,, respectively. The pathologic diagnosis was nontoxic 
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goiter (coll lloid nodules) with partial calcification. The patient had no attacks of 

in during her hospital stay. Six days after operation the basal metabolic rate was 
cent and the electrocardiogram was unchanged. 

oatient was last seen on January 6, 1949, about eight and one-half years after 

perati mm. Her basal metabolic rate at that time was 0. Her electrocardiogram 

normal and roentgenogram of the chest showed no abnormality of the heart or 

[he operative scar was well healed and there was no recurrence of the goiter. 

od pressure was 140 mm. Hg systolic and 80 mm. diastolic. The patient stated 

e had had two or three mild, brief attacks, similar to the preoperative episodes, 

tring the year following her thyroidectomy. The attacks had then ceased and she 


{ subsequently remained symptom free. 


nad 


7 
ne! 
1] per 


Comment: This patient’s goiter had been present for about 17 years, dur- 

» the last two of which she had suffered occasional attacks of dull boring 
in extending from the upper dorsal spine through to the sternum and oc- 
curring without apparent cause. There was no evidence of thyrotoxicosis 


iis 


r cardiovascular disease. Following the removal of a large nodular goiter 
with a lemon sized substernal extension, the attacks gradually diminished 
| disappeared after a year. 


Case 4. A 67 year old white woman was first seen on June 9, 1940. For about 

e years she had been under medical supervision because of “heart trouble.” Her 

liac symptoms had included periodic bouts of dyspnea, palpitation, cough and 

. of the feet. These symptoms had always been relieved by bed rest for a few 

She had taken digitalis intermittently in unknown amounts. However, her 

f dyspnea and palpitation had increased in frequency and severity during the 

For about six weeks she had suffered frequent attacks of dull constricting 

which originated behind the upper sternum and spread downward into both 

and straight through to the upper dorsal region. The pain began without 

1 to effort, but was often intensified by exertion once it had begun. It was 

diurnal, but bore no relation to excitement, eating or drinking. It spread 

nd usually persisted with gradually decreasing intensity for several hours. 

ks occurred almost daily. Physical examination showed a firm nodular mass 

size of a lime in the region of the left thyroid lobe, with percussion changes 

tive of intrathoracic extension. The systolic blood pressure varied from 160 

e diastolic from 90 to 100. Cardiac dullness was slightly increased to per- 

[he heart rate was normal. The rhythm was regular except for occasional 

tole Systolic murmurs were audible over the base and apex. There was 

lema of the lower legs and feet. Roentgenogram of the chest showed slight 

nent of the cardiac shadow and slight dilatation of the ascending aorta. The 

mediastinum was occupied by a large dense mass which displaced the trachea 

phagus to the left. The electrocardiogram showed occasional extrasystoles 

P waves were inverted in Lead II. The PR interval varied from .16 to .20 

(wandering pacemaker). The QRS complexes were of normal duration, 

lurred in all leads, while the T waves were upright in all leads. The ST 

| was depressed in Leads I and II. These changes were considered compatible 

he effect of the digitalis which she had been taking. The basal metabolic rate 
18 per cent. There was moderate anemia (hemoglobin 70 per cent). 

1 June 24, 1940, a subtotal thyroidectomy was performed by Dr. E. L. Eliason. 

{ the goiter lay within the thorax and consisted of multiple nodular areas with 

degenerative changes. The excised mass measured 12 by 6 by 5 cm. The 

tologic diagnosis was spindle cell carcinoma of the thyroid. The patient’s im- 

postoperative course was satisfactory. The attacks of substernal pain dis- 
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appeared promptly. However, six weeks after operation a recurrent nodular mass 
appeared in the neck, and this was soon followed by increasing evidence of trachea! 
and esophageal compression by a rapidly growing recurrence in the neck and medi. 
astinum. Irradiation was ineffective and the patient died four months after operation 


Comment: This patient’s cardiac symptoms had been present for aboy; 
five years, but for about the last six weeks there were increasingly Some 
attacks of dull retrosternal pain, not anginal in character. These attacks 
disappeared following the removal of a large carcinomatous goiter with 
intrathoracic extension, and did not recur despite the subsequent develop. 
ment of severe dyspnea and other symptoms of tracheal compression which 


followed recurrent growth of the carcinoma. 


Case 5. A 47 year old white woman was first seen on September 18, 1940. He, 
complaints were numerous, but the principal one was pain in the upper chest. At 


this disappeared following local application of a salve. In April, 1940, menstruation 
had ceased after a gynecologic operation. A number of symptoms had appeared at 
this time and had persisted. These included coronal headache, dyspnea, palpitation 
choking and dysphagia, nervousness, anorexia, sweating and insomnia. There had 
also been increasing enlargement of the neck. The pain in her chest was describe 
as continuous, burning and located behind the upper sternum. From this area 
sometimes spread straight through to the dorsal spine, and sometimes bilaterally int 
the infraclavicular spaces. It was not related to excitement, effort, position or th 
ingestion of food or liquid. It had shown some spontaneous variation in intensity 
but was not relieved by medication. Her diet was inadequate and she had lost 2 
pounds since the onset of her symptoms. 

Physical examination showed fairly good nutrition, excessive nervousness and 
apprehension, and a slight tremor of the hands. The thyroid showed a diffuse, some- 
what irregular, fairly marked bilateral enlargement of rather soft consistency 
taining several scattered nodular areas. There was no definite physical sign of 
sternal extension. The cardiac rate was moderately accelerated but the rhythm was 
regular. The blood pressure varied from 130 to 190 systolic and from 80 to 1! 
diastolic. The basal metabolic rate was — 1 per cent. The electrocardiogram showed 


left axis deviation and a Q wave in Lead III. A roentgenogram of the chest show: 


substernal extension of the thyroid, with several calcified areas within the thyr 
shadow; the aorta was slightly increased in width, and the cardiac silhouette ) 
slightly increased in area. 

On September 25, 1940, a subtotal thyroidectomy was performed by Dr 
Eliason. The goiter was multinodular and fairly large. No substernal exten 
was found at operation, although the lateral lobes partially encircled the trachea a 
esophagus. The two portions removed measured 8 by 5 by 3 cm. and 7 by 4 by 3 ct 
respectively. The pathologic diagnosis was nontoxic nodular goiter with 
adenomas and areas of calcification. The patient’s postoperative course 


I 


eventful. 

She was reéxamined on September 22, 1941. At that time she reported that 
retrosternal pain had disappeared for two weeks immediately following operat 
after which it had recurred and persisted in its original form. The dysphagia a! 
choking had disappeared, but her other symptoms remained essentially unchang 
The basal metabolic rate was — 10 per cent. Roentgenograms of the chest \ 
reported as negative. The electrocardiogram no longer showed left axis deviat 


but a small Qs wave was still present. 
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he patient was last examined on October 27, 1948, about eight years following 

or thyroidectomy. At this time she stated that her original retrosternal pain had 

nally disappeared about two years after her operation. She was still highly nervous 

| had frequent bouts of dyspnea and palpitation, which were sometimes accom- 
nied by a dull precordial pain or discomfort. 

Examination of the heart showed a somewhat variable but moderate tachycardia, 

th a systolic basal murmur and some accentuation of the second aortic sound; there 

was no cardiac enlargement. The blood pressure was 176 mm. Hg systolic and 90 

, diastolic. The electrocardiogram was within normal limits. Roentgen examina- 

f the chest showed nothing abnormal except spasm in the cardiac end of the 


LOTIC 
axu 


Comment: This patient was highly nervous and emotional, with inter- 
nittent tachycardia and hypertension, but was not thyrotoxic. Her diffusely 
iodular goiter did not show substernal extension, although this had been 
weested in the roentgenogram. Her burning retrosternal pain was not 

d to effort. It disappeared for two weeks following thyroidectomy, 
but recurred and did not finally disappear for about two years. When last 
seen eight years after operation she had been free of pain for about six years. 


‘ase 6. A 54 year old white male was first seen on September 21, 1944, com- 
ng of attacks of pain in the chest which had begun about three years previously. 
tacks frequently occurred during bed rest or soon after arising. They some- 
lowed meals or excitement. They were often induced by exertion, but the 
would frequently subside after he had walked a short distance and he could 
eafter continue to walk indefinitely without pain. Nitroglycerin gave occasional 
relief. The pain began at times behind the lower sternum, was burning in 
and spread sometimes over the right, sometimes over the left anterior 
At other times it began behind the upper sternum and spread either to the 
- to the left shoulder. It was occasionally accompanied by slight dyspnea. 
was no dysphagia, cough or expectoration. He worked under considerable 
a labor organizer, and smoked about 40 cigarettes daily. He had been 
by several physicians, and reported that his electrocardiograms and basal 
m determinations had been within normal limits on several occasions. 
tgenograms of the chest, however, had shown a large mass occupying the right 
portion of the mediastinum. 
cal examination showed little of importance. The patient was moderately 
(weight 178 pounds, height 65.5 inches), blood pressure 138 mm. Hg systolic 
m. diastolic. No masses were palpable in the neck. The trachea was 
| to the left, the percussion note was somewhat impaired in the right inter- 
space, and coarse rales and rhonchi were audible in this area. There was 
il evidence of thyrotoxicosis. 
ther studies were conducted at Temple University Hospital under the direc- 
Dr. W. Wayne Babcock and Dr. Hugo Roesler. These showed the basal 
rate to vary from + 21 to + 30 per cent; roentgenograms of the chest con 
the previous finding of a right substernal mass, but were otherwise negative ; 
trocardiogram showed left axis deviation, with Q waves in Leads I, CR 4 
| slight depression of S~T segments in limb leads and CR 4 and 5. 
October 10, 1944, Dr. Babcock removed a substernal goiter which weighed 
nd which extended down close to the aortic arch on the right side. His- 
examination showed mixed changes, with scattered adenomatous foci, areas 
| involution and other areas showing hyperplasia. The patient was com 
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pletely free of attacks for four days after operation. Thereafter he experienced 
occasional attacks of mild to moderate severity during bed rest or upon exertion _ 

He was last seen on January 12, 1949, four years and three months after his 
operation. At this time he described himself as 50 per cent improved. The attacks 
of pain had ceased to occur at night, and were seldom induced by excitement o; 
eating. Exertion still produced attacks frequently, but the pain was milder and 
occurred only behind the upper sternum, with extension into the left infraclavicyla; 
space. His weight was unchanged and the blood pressure was 148 mm. H¢ systolic 
and 90 mm. diastolic. Physical examination was essentially negative except for his 
thyroidectomy scar. The roentgenogram of the chest was negative. The basal 
metabolic rate was +15 per cent. The electrocardiogram was normal. 


Comment: This patient’s thoracic pain was probably, in large part, of 
cardiac origin. It was markedly ameliorated by the removal of an intra. 
thoracic goiter, which may have been mildly toxic, although this diagnosis 
remains doubtful. The pattern of the thoracic pain was altered following 
thyroidectomy, and certain components of it had disappeared entirely four 
and one-half years after operation. 


Case 7. A 52 year old white male was first seen on June 24, 1948, by Dr. C. | 
Wolferth, complaining of attacks of pain in the left shoulder and chest which had 
begun only two weeks previously. The pain occurred chiefly at night and was not 
related to exertion, eating or excitement, nor was it accompanied by dyspnea. | 
began in the left shoulder and spread downward over the precordium. The pai 
described as severe and knifelike and occurred two to four times daily, lasting two t 
three minutes at a time. The patient worked under some tension as superintendent 
of a cleaning and dyeing plant and smoked 20 cigarettes daily. 

Physical examination revealed nothing of importance except slight hypertensior 
175 mm. Hg systolic and 80 mm. diastolic. The electrocardiogram showed slight 
negative RS—-T segment displacement in precordial leads. The T waves were slightly 
diphasic in Lead 11 and flattened in CR 5. These changes were considered sug- 
gestive of a myocardial lesion involving the posterolateral wall of the left ve 
The orthodiagram showed slight enlargement of the cardiac silhouette to the left and 
an area of increased density in the right upper mediastinum. Subsequent roent 
genograms showed this density to be caused by a large circumscribed substernal m 
which lay immediately adjacent to the aortic arch, and which displaced the trach 
and esophagus posteriorly and to the left. A second electrocardiogram made tv 
weeks after the first one was within normal limits, but the original abnor: 
were consistently found in a series of subsequent tracings. The patient's sympt 
failed to respond to a variety of therapeutic measures, which included rest, sedat 
abstinence from tobacco, papaverine, narcotics, so-called coronary vasodilators 


course of roentgen therapy to the substernal mass. There was no change in the s! 
of the substernal mass following irradiation. There was no clinical evidence 


thyrotoxicosis. 

On September 3, 1948, Dr. Julian Johnson removed a large substernal ¢ 
weighing 170 gm., which extended down to the aortic arch. Histologic 
showed nontoxic nodular goiter with multiple adenomas. The original att 
pain disappeared after operation and never recurred. However, before his d 
from the hospital on September 11 another symptom complex appeared. 1! 
sisted of steady severe pain, occurring chiefly at night and lasting from fiv: ' 
minutes. It began below the left scapula and spread to the left shoulder, down t 
left arm and sometimes directly through to the precordium and retrosternal 
It was not brought on by exertion or food, nor was it relieved by nitrites 
electrocardiogram on October 29 showed evidence of damage in the anterosept@ 


45 
to + 
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-egion of the left ventricle; roentgenogram of the chest on that date was negative. 
Because of increasing severity of the postoperative pain syndrome, patient was re- 
‘mitted to the hospital December 17, 1948. Roentgenograms of the chest showed 
¢ abnormal except a slight left lateral scoliosis of the upper thoracic spine. 

n was relieved for about three hours following a left paravertebral root block 

,T 3to T 6 with metacaine. On January 6, 1949, the electrocardiogram showed 
nite evidence of myocardial infarction involving the posterior wall of the left 
The patient’s pain disappeared on January 10, and electrocardiograms 

n January 12, 19 and 25 showed evidence of progressive healing of the in- 

He remained free of pain and by January 27 was allowed bathroom 

On this date he was found dead in the bathroom early in the morning. 


Necropsy was not permitted. 


Comment: The relationship between this patient’s intrathoracic goiter 
and the attacks of pain is uncertain. The original attacks were certainly not 
typical of coronary artery disease and they disappeared immediately after 
operation His postoperative pain syndrome was likewise not typical of 
coronary artery disease, but disappeared soon after electrocardiographic 
evidence of a posterior myocardial infarction was found, and the patient 
doubtless succumbed to a cardiac catastrophe. 


DISCUSSION 


Pertinent data in our cases are summarized in table 1. 
In six of the seven patients the original attacks of pain disappeared com- 
pletely after thyroidectomy. In three instances relief occurred within two 


weeks; in the others the attacks gradually subsided over periods extending 
p to two years after operation. Two of these patients suffered myocardial 
nfarction six years and four and one-half months, respectively, after opera- 
but in both of these patients the pattern of the anginal pain associated 
with these infarctions differed from that observed prior to thyroidectomy. 
(he latter (case 7) undoubtedly had coronary artery disease prior to thy- 
lectomy; the former (case 1) had an abnormal electrocardiogram before 
n which subsequently returned to normal before her infarction oc- 
rred. The one patient whose symptoms did not completely disappear 
resented strong evidence of myocardial (coronary) disease, and may also 

e been mildly thyrotoxic. 
it will be seen from table 1 that the pain varied considerably in character 
listribution. It tended usually to occur without apparent cause, al- 
ugh in three cases it was at times precipitated or intensified by effort 
ting. In two cases it was predominantly nocturnal, and in one of these 
nts (case 1) was sometimes relieved by physical activity. There was 
nsiderable variation in the rapidity with which the attacks disappeared 
thyroidectomy. In five patients the goiter was first discovered during 
nation for thoracic pain. The other two patients had had known 
for 17 and approximately 28 years, respectively. The goiter was 
intrathoracic in three cases, partially intrathoracic in three, and 

iCal In one, 
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Relationship between the goiter and the attacks of thoracic pain in these 
-ases is obscure. The disappearance or amelioration of the pain after thy- 
coidectomy certainly suggests a causal relationship, despite the fact that the 
nain disappeared promptly after operation in only three patients. Possible 
‘actors which may be entitled to consideration in an attempt to explain the 
relationship may be listed as follows, although it is obvious that none of the 
suggestions listed below is applicable to all of our cases: 


|. As suggested in our previous report,’ thyroidectomy may have af- 
fected the perception of pain impulses generated in the heart or aorta by 
nterrupting afferent impulses transmitted through branches of the vagus 
| the superior and middle cardiac nerves which communicate with the 
innervation of the thyroid. Weinstein and Hoff * have confirmed the in- 


sympathetic innervation of the thyroid, and syggested that interruption of 
these communications might explain the beneficial effect of total thyroidec- 
tomy in certain cases of angina pectoris. 

2. The intrathoracic mass of the substernal goiter may have produced 
pain by direct pressure on the periaortic portion of the superficial cardiac 
plexus (case 1). 

3. Compensatory scoliosis of the cervical or upper dorsal spine, de- 

loping to accommodate the spatial requirements of the growing intra- 
racic goiter, may have confributed to the thoracic pain by producing 
uscle spasm or pressure on spinal nerve roots (case 1). 

4. The development of post-thyroidectomy hypothyroidism may have 
relieved pain of cardiac origin by a mechanism analogous to that suggested 

Blumgart and his associates * following total thyroidectomy in selected 

ses of angina pectoris (case 2). 
5. Thyroidectomy may have eliminated an agent produced by the thyroid 
land, capable of producing a specific cardiotoxic effect with the develop- 
of cardiogenic pain, but without the production of thyrotoxicosis. 
his concept raises again the question of the existence of a specifically 
ardiotoxic thyroid hormone or abnormal thyroid product. Despite a good 
leal of suggestive clinical and experimental evidence, it must be conceded 
the existence of such an action by the thyroid is not adequately sup- 
ted by presently available data. In this connection, recent efforts to 
rrelate the physiologic activity of various types of thyroid nodules with 
their histologic structure by means of radioautographs with the use of radio- 
tive iodine are of interest. Dobyns,* in reporting such studies, has im- 
lied that mild symptoms of thyrotoxicosis and cardiac strain might occa- 
nally be produced by such hyperplastic nodules without elevation of the 
asal metabolic rate, but with symptomatic improvement after excision of 
the nodular areas. Our patients were encountered before radioautographs 
vere available, and the demonstration of such a factor in the production of 
‘heir symptoms was not possible. 
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6. The pain might have been produced by direct pressure of the goiter 
upon the trachea, esophagus or other cervical or mediastinal structures 
Against this possibility is the absence of other symptoms of tracheal, eso. 
phageal and mediastinal pressure in our cases (except in case 2 and in case 
4 only after operative relief of pain). Against it also is our failure to ob. 
serve similar types of pain in patients with other mediastinal tumors, 


SUMMARY AND CONCLUSIONS 


1. Seven cases are described in which nodular goiter occurred with 
existent thoracic pain of variable pattern. In six of the seven cases the 
goiter was partially or entirely intrathoracic. In six of the seven cases 
there was no evidence of thyrotoxicosis, and in the remaining case the ex. 
istence of thyrotoxicosis was extremely doubtful. Evidence of coexistent 
myocardial (coronary artery) disease was present in two cases. 

2. Following subtotal thyroidectomy, the original thoracic pain either dis- 
appeared entirely or was materially modified in all our patients. The time 
required for disappearance or amelioration of the pain varied from a few 
days to two years after operation. Two patients developed myocardial 
infarction four and one-half months and six years, respectively, after opera- 
tion, but the pattern of the anginal pain and that accompanying the infarctior 
in both these patients differed from that observed prior to thyroidectomy 

3. Although no explanation is presently available by which the goiter 
may be linked with the thoracic pain in these cases, a causal relationshij 
seems likely. Six possible factors which might be involved in such a rela 
tionship are mentioned. 

4. Nodular cervical or intrathoracic goiter should be considered as a 
possible etiologic or complicating factor in patients with thoracic pain, 
particularly when the character of the pain and its distribution and mode ot 
onset suggest an atypical form of angina pectoris. 
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THE RELATION OF HYPERPLASTIC ARTERIO- 
SCLEROSIS TO DIABETES MELLITUS * 


By Ext Moscucow17z, M.D., New York, N. Y. 


INTRODUCTION 


Tuat diabetes mellitus is frequently associated with arteriosclerosis, and 
that the clinical consequences of the latter are the commonest causes of 
leath in diabetes, are acknowledged. This association has led to the wide 
acceptance of the view that diabetes, by a hypothetic mechanism, is the 
cause of arteriosclerosis. This view is subject to a number of critiques: 

|. The mere association of two disorders does not necessarily imply 
iuse and effect, with the further implication that the diabetes comes first. 
he association may be interpreted reversely. 

). There is a regrettable diversity in definition of the term “arterio- 


scle rosis. 
3. In all studies of the incidence of arteriosclerosis in diabetes, only the 
arteries of the greater circulation have been studied, to the exclusion of the 


It is assumed that diabetes is of unitary origin. 

[hese critiques will be discussed in the course of our presentation. 
No discussion of the relation of arteriosclerosis to diabetes can be 
| without a definition of arteriosclerosis. Etymologically, any thicken- 
increased density of the arterial wall is “arteriosclerosis,” but inas- 
is these properties comprise various structural alterations and 
hanisms of their production, a differentiation of these various scleroses 
essential. To date we recognize hyperplastic arteriosclerosis, athero- 
sis, Monckeberg’s sclerosis, thromboangiitis obliterans, infectious 
ritis, periarteritis nodosa, and the arterial lesions of rheumatic fever. 
orphology and pathogenesis of these varieties have been previously 
wed.’ In order to arrive at a correct understanding of arteriosclerosis 
oblem must be viewed as a whole, not only from the standpoint of 
hology but of physiology and, above all, dynamically. Only too fre- 
ntly a part of the total summation of the lesions that represent arterio- 
s has been deemed the essential lesion of arteriosclerosis. We refer 
ularly to lipoid infiltration ; in consequence, the term “ atherosclerosis” 
employed interchangeably with arteriosclerosis. In order to be 
| as an entity, a lesion must be primary and must have a consistent 
ground in morbid anatomy. True hyperplastic arteriosclerosis has 
such a background. We refer to the hyperplasia of the intima, of the 
i and of the media. Now these processes do not arise in adult life, 


eived for publication April 12, 1950. ye : 
m the laboratories, Department of Pathology, The Mount Sinai Hospital, New 
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but represent changes that begin at birth and proceed to old age. 
birth the endothelial layer of the arteries lies directly upon the internal elastic 
membrane. Already in the first year an intima becomes visible betwee; 
these layers and, as age advances, the intima progressively thickens by 
growth of collagen until in old age it becomes fairly wide and is frequenth 
either partially or completely hyalinized. Hyperplasia of the internal elastj 
lamina begins as early as the second year.* This begins in the larger arteries 
and involves the smaller vessels after middle life.* The media also increase: 
in thickness. The following table from Schafer * shows the measuremen: 


of the intima and of the media at different ages: 


Age Intima (microns Media (microns 


Birth 6 650 
16 years 54 856 
35 years 124 996 
50 years 181 1,075 
70 years 190 1,111 


In other words, these hyperplastic processes represent a maturation of a 
normal evolutionary process, and it is therefore difficult to determine when 
physiologic aging ends and disease begins, since they merge so imperceptibly 
one into the other. Now this hyperplastic process may be considered th: 
result of a compensatory mechanism, and the evidence is inescapable t! 
this mechanism represents an adaptation to the progressive increase 
intra-arterial tension from birth to old age, or, if there is no perceptibl 
increase, to the prolonged maintenance of the normal pressure. If hyper 
tension supervenes, these lesions occur earlier and are intensified. Hyper 
plastic arteriosclerosis is morphologically identical under both normotens: 
and hypertensive circumstances, except that the lesions are more severe in t! 
latter. We have already submitted much evidence showing. that 
normal intra-arterial pressure is the dominant factor in producing arter 
sclerosis." One of the principal evidences is the independence in incider 
of gross arteriosclerosis of the pulmonary artery and of the aorta. Gross 
arteriosclerosis of the pulmonary artery practically never occurs unless 
sustained hypertension within the pulmonary artery can be predicated, and 
since the normal pressure in the pulmonary artery is only one-sixth 
of the aorta,® and because even under maximum conditions obtaining 
hypertension of the pulmonary artery the pressure never attains that ot t 
normal intra-aortic pressure, the evidence is strong that the normal 
arterial pressure, given sufficient time, can produce arteriosclerosis 
greater circulation—the decrescent arteriosclerosis of Allbutt. Another ¢ 
vincing evidence is obtained by observations on the morphologic analogut 


of hyperplastic arteriosclerosis in the veins, namely, phlebosclerosis 
Phlebosclerosis never occurs unless a segment of the venous tree is subject 


to increased intravenous pressure.’ Inasmuch as the normal pressure witht! 


the veins is low, a decrescent phlebosclerosis never occurs. 
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The following equation therefore appears applicable: arteriosclerosis = 
travascular pressure X time. 

If the causal relation between intra-arterial pressure and these hyper- 
istic processes is accepted, it becomes obvious why it is so difficult to 
lemarcate where physiologic aging ends and arteriosclerosis begins. Jores,’ 

early and indefatigable student of arteriosclerosis, does not recognize 
osclerosis until the hyperplastic changes are accompanied by lipoid 

n; but inasmuch as the two lesions are so frequently independent 
have different mechanisms, this viewpoint is hardly justified. We have 
loved as the criterion of hyperplastic arteriosclerosis that stage of the 
ess when it becomes visible grossly. We feel that this distinction is 
fiable since it serves as an accurate guide to the presence or absence of 
rtension in areas of the vascular tree in which normally the pressures 
lower than in the aortic system. We refer to the pulmonary 
the auricles and the venous system. Moreover, this criterion helps 
the importance of the time factor, since gross arteriosclerosis is the 
juvenile hypertension. Finally, it helps to integrate the lesions 
he mechanism of capillary sclerosis in the lungs, liver, kidneys, pancreas 
pleen, which are observed only in association with gross arteriosclerosis 
lebosclerosis of the main supplying or efferent vessel of these organs.* 
interpretation of the morphology and pathogenesis of hyperplastic 
lerosis is emphasized to distinguish it from atherosclerosis, which 
racteristic arterial lesion of diabetes mellitus. The morphology 
yenesis of atherosclerosis are entirely different from those of hyper- 
teriosclerosis. The reasons for regarding hyperplastic arterio- 
ind atherosclerosis as separate entities have been previously sum- 
At best, atherosclerosis is a facultative but not an essential lesion 

lastic arteriosclerosis. 

view of the need of a fuller appraisal concerning the relation of arterio 

diabetes, it was decided to reopen the subject. For this purpose, 


nsecutive autopsies on cases of diabetes mellitus were studied. As 


we selected within the same age group 103 consecutive autopsies 
essential hypertension, 66 cases of peptic ulcer, and 103 cases 
i, almost entirely colonic. 

chose the cases of essential hypertension because of the close asso- 

between hypertension and diabetes.* 
following facts were determined: age; the presence or absence of 
lerosis in the aorta, the coronary arteries and the pulmonary artery ; 
ension (over 150 systolic and 100 diastolic) ; the presence or absence 
n that could cause hypertension of the pulmonary circulation; the 
e and morphology of lesions of the islands of Langerhans; the 
absence of fibrosis of the pancreas; the presence and nature of 
‘ions within the pancreas, and the cause of death. In studying 


riations in the number of cases in the tables are due to the incompleteness of 


rt 


iin cases 








1140 ELI MOSCHCOWITZ 


the lesions of the pancreatic arteries, a distinction was made between arterio. 
sclerosis and hyalinization of the vessel wall, since we believe the latter is 
only a facultative lesion in arteriosclerosis. In a number of cases, serial 
sections of the pancreas were made. - 

It will be noted that the curves are fairly uniform. The differences jp 
the four series of cases are the following: There were six deaths from dia 
betes below the age of 30. These may be regarded as instances of juvenile 
diabetes. There were only three deaths from essential hypertension beloy 
this age, and no deaths from peptic ulcer or carcinoma. The incidence oj 
deaths from diabetes in the sixth and seventh decades is higher than in the 
other three groups. This incidence of death in diabetes accords with the 
statistics of Joslin.* In his series, the highest percentage of deaths was in 


50 


OiBETES 

—-—- CARCINOMA 

~-—=—-- ESSENTIAL MYPERTENSION 
PEPTIC ViLCER 


i- 10 it-20 21-30 B-40 41-50 $!-60 6/-70 711-80 8/-90 


rtension 


Cuart 1. Age incidence by decades in deaths from diabetes, essential hype 
peptic ulcer and carcinoma. 


the seventh decade. The comparatively low curve in essential hypertensio! 


is to be expected from the prognostic significance of the malady The 
average age in diabetes was 57.7 years; in essential hypertension, 54 3 years 
in peptic ulcer, 59.3 years, and in carcinoma, 60.4 years. 

The percentage of arteriosclerosis of the pulmonary artery in diabetes 
is identical with that in peptic ulcer and slightly higher than in carcinoma 
The reason for the higher incidence in diabetes as compared to carcinoma 
due both to the much higher rate of congestive failure in diabetes (10 I per 
cent, as compared to 7.8 per cent), which accords with clinical experienc: 
and to the somewhat higher per cent of emphysema (39.8 per cent, as cont 
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pared to 31.3 per cent). 
sclerosis of the pulmonary artery in essential hypertension as ¢ mpared t 
the other three groups is due entirely to the higher rate of congestive {ajJy, 


(31.1 per cent). 


failure next in order. 


always followed by arteriosclerosis of the pulmonary artery. 
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The appreciably higher percentage of 


arter) 


It is evident that the main cause of the hypertensior 
the pulmonary circulation in these groups is emphysema, with c 


ngest 


We do not intend to convey that emphysema 


is obviously of importance. 
hypertrophied almost invariably in the cases in which the emphysema was 


accompanied by gross arteriosclerosis of the pulmonary artery, while in 1 
presence of a normal pulmonary artery the protocols showed a normal rig 
The mechanism whereby emphysema causes hypertension of 


heart. 


The duratio: 


As evidence, the right heart was enlarged ar 


1 


] 


pulmonary circulation and its natural history have been previously sy 


mitted.’ 


On the other hand, arteriosclerosis of the aorta and the coronary arte; 
occurred in all diabetics except six, all of whom were instances of juven 


diabetes. 


maining five varied in age between six and one-half and 20. 


Two individuals were 32 and 37 years old, respectively; the : 


In all of thes 


the pulmonary artery also showed no gross arteriosclerosis 


These observations negate the contention that diabetes mellitus 


TABLI 


II 


Arterial Lesions in Pancreas According to Age 
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TABLE II—Continued 


Arterial Lesions in Pancreas According to Age 
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astic arteriosclerosis in the sense that we have defined it, since, if so, 
iid involve the arteries of the greater circulation and the pulmonary 
imultaneously. Lack of susceptibility to the development of pul- 
irteriosclerosis in diabetes cannot be raised as an issue because the 
to hypertension of the pulmonary circulation is clearly manifest in 
ups of cases. 
ncidence of arteriosclerosis of the arteries of the greater circulation 
higher in diabetes than in the three control series. In fact, arterio- 
the aorta and coronary arteries was omnipresent in all four 
with the exception of the juvenile cases of diabetes mentioned above, 
case of essential hypertension in an individual aged 30. Even 
tter case, arteriosclerosis of the vessels of the pancreas was noted. 
ver, the relation between arteriosclerosis and diabetes cannot be 
noting the incidence of arteriosclerosis in the pulmonary artery, 
d coronary arteries alone. Most significant is the observation 
dence of arterial changes within the pancreas. This is shown 


ix cases of juvenile diabetes there was not a single instance of 
lisease within the pancreas. In the other cases there was a pro- 
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gressive increase with age of both hyaline degeneration and arteriosclerosis 
This was also manifest in the per cent of total arterial lesions. The same 
relationships are mirrored in the cases of ulcer and carcinoma. In essentiai 
hypertension the per cent of total arterial lesions is practically 100. In this 
series no autopsy on a case of essential hypertension was encountered below 
the age of 20. 

This table confirms the previous statement that the incidence of arterio- 
sclerosis in the greater circulation mounts progressively with age. It alse 
reveals that the incidence of hyaline degeneration of the arteries also jn- 


TABLE III 





Arterial Lesions in the Pancreas Below and After Age of 40 












































Total 
Total : 
Total Cases Cases Cases Cases 
Cases 1 and Come and ~ d and 
Total e Per a. Per Pad a Per 
Cases | Cent | Cent | ryaline}| Set | Total | No | To 
Hyaline Arterio- = Total Penman » | Ar teri al | A aaa 
Alone a Arterio- Hyaline sclerosis | Lesions 
. sclerosis 
Dichowe talon 40 years 8 0 0 1 1 1 7 
0 0 12.5 12.5 12.5 87 
$$} $$} ——___—— a Base! Bees 
Diabetes efter 403 years 103 23 | 61 84 68 | 12 ) 
22.3 6.8 59.3 81.5 66.0 11.6 | 88 
E ssontia! hypertension } il 0 1 10 10 11 | 0 
be low 40 years 0 | 91 | 90.0 90.0 100.0 0 " 
Essential hypertension 59 | 2 | 10 46 48 56 | 1 62 
after 40 years | 3.5 | 16.9 | 77.9 81.3 94. 8 > Oa 8.3 
—— a ES ————EEEE 
Peptic ulcer below 40 years 2 , © 8 0 0 “0 | 2 
0 0 0 0 0 | 100.0 
Peptic alcer after 40 years 64 7 8 | 21 28 29 | 26 
10.9 | 12.5 35.9 46.8 48.4 | 40.7 
C: arcinoma be ow 40 years 3 0 0 0 0 0 3 0 
0 0 0 0 0 | 100.0; 0 
Carcinoma afte sr 40 years 83 11 13 24 35 37 35 48 
13.3 15.8 28.6 42.3 44.4 42.3 | 3% 

















creases with age, an observation that has been amply stressed before.’ 
The relation of arterial lesions to age is strikingly shown in table 3 
where the lesions are tabulated for ages below and after 40. 
It was necessary to find the total number and percentage of artert 
lesions in the pancreas in all four groups. 


This is shown in table 4 


An inspection of this table shows that the per cent of total cases 0 


hyaline and arteriosclerotic arteries and, therefore, the total per cent of al 
arterial lesions in peptic ulcer and carcinoma, are practically the same (> 

per cent and 55 per cent, respectively), while in diabetes the hyaline vessels 
are about 30 per cent and the arteriosclerotic vessels 15 per cent higher thar 
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Is in peptic ulcer and carcinoma. The total per cent of all affected arteries is 
ne therefore about 25 per cent higher than in peptic ulcer and carcinoma. The 
ial brunt of the increase is largely reflected in the appreciable increase of hyaline 
us degeneration. It is evident, therefore, that diabetes is one of the factors 
ta commonly associated with hyalinization of the arteries, an observation that 


1.%* 


has been stressed by Bel 
> In essential hypertension there is, as is to be expected, a profound in- 
” crease in the incidence of arteriosclerosis, since only one case in 70 did not 
reveal it. Moreover, there is an increase in the incidence of hyalinization: 
about 40 per cent higher than in peptic ulcer and carcinoma and about 6 
per cent higher than in diabetes mellitus. It is apparent that hypertension 
tends to produce hyalinization, also a hitherto reported observation.» "* A 



































TaBLe IV 
Arterial Lesions in Pancreas 
Cases 
Cases of Cases of and Total Total Total Total 
Total Hyaline Arterio- | PerCent| Cases Cases Cases and 
Number Alone sclerosis of of and and Per Cent 
of ond Alone | Hyaline | Hyaline | Per Cent | Per Cent No 
Cases Per Cent and and and Arterio- | Arterial | Arterial 
Per Cent | Arterio- | Per Cent | sclerosis | Lesions | Lesions 
sclerosis 
111 23 7 62 85 69 85.0 19 
20.7 6.3 55.9 76.6 62.2 82.9 17.1 
ential hypertension 70 2 11 56 58 67 69 1 
2.9 15.7 80.0 82.3 95.7 98.6 1.4 
Peptic ulcer 66 7 8 23 30 31 38 28 
10.6 12.1 34.9 45.5 47.0 57.6 42.4 
Carcinoma 86 11 13 24 35 40 48 38 
12.8 15.1 27.9 40.7 43.0 55.8 44.2 





























part of the increase of arterial hyalinization in diabetics is therefore ascrib- 
able to its frequent association with hypertension. 

There is a regrettable paucity of studies on the incidence of arterial 
lesions of the pancreas in diabetes. Cecil** in 90 cases found arterio- 
sclerosis in the pancreas in 80 per cent. In one-half, these vessels also 
showed hyalinization. He also found that the incidence increases with age, 
inasmuch as 40 per cent occurred between the ages of 20 and 30 years and 
/7 per cent between the ages of 30 and 40 years, and all but two showed 
arteriosclerosis after the fortieth year. Moritz and Oldt,® in a series of 
routine autopsies, found arteriosclerosis of the pancreas in 30 per cent be- 
tween the ages of 31 and 45, rising to 55 per cent at the age of 61 and over. 
When hypertension was associated, the per cent was 73 between the ages 
ot 31 and 45, and 87 per cent after the age of 61. Weichselbaum,’* Herx- 
neimer “’ and Seyfarth *° found arteriosclerosis of the pancreatic vessels in 
liabetes “frequently.” Root,’’ on the other hand, found arteriosclerosis of 
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the pancreatic arteries in diabetes in only 5 per cent. 


marked discrepancy is not clear. 





The reason for this 


The substantial increase in total arteriosclerosis in diabetes over that jn 
peptic ulcer and carcinoma seemed at first to support the view that diabetes 
caused arteriosclerosis, until the relation of the arterial lesions to hyperten 


sion in these disorders was also tabulated. 


In the first place, the incidence of hypertension in diabetes is son 


- | 
lew Nat 


less than 50 per cent (45.5 per cent), but is appreciably higher than in pepti 


ulcer and carcinoma. 
per cent.*° 


TABLE V 


Che Arterial Lesions in Pancreas in Relation to Hypertension 








Cases Cases | 
Total Cases and and 
Cases and Per Per Cent 
and | Per Cent Cent Hyaline 
Per Hyaline | Arterio and 
Cent | Alone sclerosis | Arterio- 
Alone sclerosis 
Diabetes with hypertension 5 4 4 36 
45.5 8.9 | 89 80.0 
Diabetes no hypertension 54 19 3 21 
s| 278 5.5 38.9 
Essential hypertension 68 1 11 55 
100.0 boa 16.2 | 80.9 
Peptic ulcer with hyper- | 20 0 4 | 13 
tension 35.1 0 | 20.0 | 65.0 
Peptic ulcer no hyper- 37 4 | 3 7 
te ) 64.9 10.8 | 8.1 18.9 
Care yma with hyper- 22 2 5 12 
te mn 23.4 10.5 26.3 63.2 
( inoma no hype 72 9 | 5 11 
76 1] 1 } 3 7 g 17 5 
ulcer as compared to carcinoma is not pertinent to our thesis 
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In other statistics it varies from 39 per cent ™ to 54 
The cause for the higher incidence of hypertension in pepti 


t} a) 


62.2 


0 


When the 


incidence of the arterial lesions in diabetes is tabulated in relation to the 


presence or absence of hypertension, one notes, as one would expect, 
incidence of hyalinization is about 22 per cent higher and of arteriosclet 


that ; 


1 
rT 


14 per cent higher in hypertensive diabetics than in normotensive diabetics 
and that the total percentage of arterial lesions in diabetes with hypertens 
is 97.8 per cent, while in diabetes without hypertension it is 71.2 per 


lhese data would at first blush suggest that diabetics are prone to h 


Under such circumsta 


tension and, in consequence, to arteriosclerosis. 
it is of course assumed that the diabetes comes first. 
clinical experience, the significance of which escaped those who regard th 
sequence as the rule, does much to clarify this relationship. 


t 


However, a commo! 
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his It is a well known clinical fact that patients with prolonged essential 

hypertension ultimately develop hyperglycemia and eventually a typical glu- 
in ~ose tolerance curve and diabetes.?% ** ** *% ** 2% 27 This does not occur 
tes ‘n youthful hypertensives. Herrick * many years ago deemed these cases a 
en dinical syndrome. Such patients are always in the older age group, obese 
| neglectful in their eating habits. In the early stage, a reducing diet 


an 
alu 


usually reduces the hyperglycemia and hypertension to normal or nearly 


tie normal levels and the hyperglycemia disappears. In the later phases, this 
4 consummation is no longer attained. The per cent of patients with essential 
tie hypertension who develop hyperglycemia varies with different observers. 


Maranon found this sequence in 55 per cent of hypertensives but according 
to most other observers it occurs in about 30 per cent. The incidence of 
glycosuria in hypertensives varies between 19 per cent and 36 per cent. 
indeed, as O'Hare ** remarked, one may regard every patient with essential 
hypertension as a potential diabetic. Maranon describes three stages: (1) 
hypertension with hyperglycemia; (2) hypertension with intermittent glyco- 
suria, and (3) hypertension with persistent diabetes. The mechanism of 
the production of hyperglycemia in diabetes has been much debated. We 
shall reserve our view for later discussion. 

There are a number of reasons why these cases of diabetes following 
hypertensive disease are often overlooked: (1) The glucose tolerance test 

not done with sufficient frequency in hypertensive disease. (2) The 
renal threshold for glucose has been raised by the hypertension and an 
attendant renal insufficiency. (3) An anti-obesity diet lowers the hyper- 
glycemia and may eliminate the glycosuria. (4) Death comes from a com- 
plication directly connected with the hypertension (coronary disease, apo- 
plexy, renal insufficiency) before the diabetes becomes manifest. Here 
again, as in so many disorders, the problem requires attack from the bio- 
logic point of view. Statistics on the mutual relations between diabetes and 
essential hypertension lose most of their value unless we know which comes 
first 

Indeed, age without the intermediacy of hypertension may cause not 
nly hyperglycemia but a typical diabetic glucose tolerance curve.** **° 
Marshall *° found this to occur in 14 per cent of a group of men past the 
age of 65. 

In summary, a considerable proportion of elderly diabetics have had 
antecedent essential hypertension, and this accounts for the increase in 
arteriosclerosis in diabetes above and beyond that consequent to senescence. 
We tried to discover how often our cases of diabetes were preceded by essen- 
tial hypertension, and vice versa, but owing to the indeterminate onset of 
this disease and lack of knowledge on the patient’s part we obtained too few 
igures to permit presentation. 

There is no evidence that diabetes in adults promotes hypertension above 
and beyond that incident to age.**** It remains now to demonstrate the 
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relation of these arterial changes to the most conspicuous lesions found jp 
diabetes, namely, the lesions in the islands of Langerhans. 

Our per cent (47.3) of island lesions in diabetes accords with that oj 
most observers.** ** 9% 9% 4% 42 

The comparatively high percentage (11. 4) of island lesions in essentia) 
hypertension is significant and not surprising, in view of the frequency of 
hypergly cemia in this disorder. Of the eight cases of essential hypertension 
in which island lesions were found, all but one were females. Three 
showed hyaline islands, two fibrosis, and three both fibrosis and hyaline 
The youngest was aged 46, the oldest 71. Only one case showed a trace 


TABLE VI 


Incidence of Island Lesions* in Diabetes, Essential Hypertension, Peptic Ulcer and Carcinoma 

















a 
Totaland | Totaland | Total and Total and | Total an 
er Cent er Cent ‘er Cent > Per Cen 
Total Cases} “Island | Fibrosis of | Hyaline | Fibrosisof | ‘yorm, 
Lesion Islands Islands Tela: _ Islands 
| | slands 

Diabetes } 12 | $2 28 15 10 86| (59 
47.3 25.0 13.4 89 | 52.7 

Es ssential hy perte nsion} 70 8 3 + I 62 
11.4 4.3 5.7 1.4 88 6 

Peptic ulcer 66 0 0 0 0 0 

| 0 0 | oO 0 0 

Carcinoma 86 | 2 2 0 0 4 
2.3 2.3 0 0 97.7 

| ' 














* Hydropic degeneration of the islands has been omitted for two reasons. First, 1 
experimental diabetes in dogs it has proved to be reversible by administering insulin,** and 
is therefore a result and not a cause. Hydropic degeneration is usually found only in cases 
of diabetes that have been uncontrolled before death, and is in all probability the result 
“overstrain” of the islands, a suggestion first made by Allen.3# Second, it is closely 
simulated by postmortem change, to which the pancreas is notoriously susceptible 

We have also not stained for amyloid, except in a few cases. While some observers * " 
have found that a considerable per cent of the islands give this reaction, it is questional 
whether these represent real amyloid, since in true general amyloidosis the islands 
show this reaction. We have not encountered a single instance of lymphocytic infiltratior 
of the islands. According to all observers it is exceedingly rare. 






of glycosuria during life. One individual died before a specimen of urine 
could be examined. In four, the blood glucose was measured; one showed 
85, one 100, one 125, and one 156 mg. per cent. It is apparent that in 
only one case could diabetes have been suspected. In none was the number 
of affected islands more than minimal, so that it may be presumed that the 
amount of damage to the islands was not sufficient to produce a hypo 
insulinemia. 


No island lesions were found in the 66 cases of peptic ulcer. Two ot 


86 cases of carcinoma, or 2.3 per cent, showed fibrotic and hyaline tsian¢ 
In neither of these was glycosuria present. 
found to be 85 mg. per cent. 


In one the blood glucose was 
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Obviously, whether these patients would ultimately have developed 
diabetes can no longer be determined. 

Changes in the islands of Langerhans in nondiabetics have been pre- 
viously described,** ******* but without any consistent clinical relationship 
except that they always occur in older individuals. 

It appears that fibrosis and/or hyalinization of the islands is not 
confined to cases of diabetes, and that the absence of such lesions therefore 
cannot be utilized as a postmortem evidence that diabetes was not present. 
Nevertheless, the per cent of affected islands in diabetes is so large that 
it must bear a significant relation to the genesis of the disease. 

The per cent of fibrous as compared to hyaline islands is not of much 
importance. It is the involvement and not the character that is of moment. 
The per cent of fibrous as compared to hyaline islands in diabetes varies 
widely with different observers, which is not surprising considering the 
\ificulty in interpreting whether an island is fibrous or not. In examining 
many hundreds of islands from birth to old age, we have noted that as a 
rule the amount of fibrous tissue within the island increases with age. In 
infancy, the only connective tissue visible is the exceedingly thin basement 
membrane of the capillary walls. With maturity this wall slowly thickens, 
until in the seventh decade it becomes fairly prominent. Furthermore, as 
we shall demonstrate, this thickening of the capillary wall becomes much 
intensified under the influence of an associated hypertension. It is therefore 
lificult to determine where normality ends and where fibrosis begins. 
Arbitrarily we regard a fibrous island as one in which half or more of the 
surface area is occupied by fibrous strands. 

We believe with Weichselbaum * that the fibrosis and the hyaline 
degeneration are not separate processes but that the fibrosis precedes the 
hyaline change, and for these reasons: (1) It is well established that 
hyaline material is deposited in inert fibrous tissue, for instance, in old scars, 
corpora lutea, healed tubercles, etc. (2) The two processes are very fre- 
quently associated in the same island and in the same pancreas. (3) In 
diabetes associated with hypertension, the lesions are predominantly fibrous. 
At this point it is necessary to add that in not a single instance has a round 
celled inflammatory reaction within an island been found, so that the fibrosis 
cannot be regarded as inflammatory. As we shall later try to show, it is 
the result of a progressive capillary sclerosis. All are agreed that the 
number of involved islands is not a measure of the severity of the diabetes 
me es its duration. They are therefore found almost exclusively in older 
Havdevtics, 

The fact that over half of the pancreases in diabetes do not show 
island lesions is disappointing in respect to an exclusive anatomic basis for 
the pancreatic origin of diabetes. However, this does not exclude the 
possibility that in the pancreases that are anatomically intact, at least with 
our present methods, the islands may be functionally insufficient. This has 


many analogues in human disorders, for instance, in certain renal diseases. 
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Furthermore, one must appreciate that we are confronted with a biologic 
process. Because death has occurred is no warrant for believing that we are 
witnessing an end result in the sense of morbid anatomy. These statistics 
may only be viewed as representing phases of a protracted process which 
undoubtedly would have progressed had not death intervened, and particularly 
in this disorder, in which death comes sometimes prematurely not so much 
from the diabetes (coma), but from a cardiovascular complication 


TaBLeE VII 
Relation of Age to Island Lesions 





Diabetes | Essential Hypertension Peptic Ulcer | Carcinom 
, | a 


Total Island 


\ge 
| Total Island | Total Island . Total I 
Z otal Lesions and Bn | Lesions and Fen | Lesions and | Z - Les 
_ Per Cent | aseS | Per Cent | _ | Per Cent — Per Cer 
1-10 1 0 0 | sie 7 0 
11-20 3 0 0 | | 0 0 
| 
21-30 2 1 eo 0 0 0 
50.0 
| 
31-40 ? 0 , ie F 0 Pew 0 3 
0 0 
$1—50 5 3 18 3 9 0 11 
60.0 16.7 Q 
51-60 18 24 | 2] 1 18 0 | 31 
50.0 48 | 0 
61-70 37 15 4} 3 ff 2 eS 2 
40.6 | 21.4 0 ¢ 
71-80 13 6 6 | 1 Pua 0 10 
416.2 | 16.7 0 
81-90 0 Oo | 1 0 0 
0 
ta 111 19 | 70 | 8 66 0 | 86 
44.1 11.4 0 


diabetes 


lence 


In order to determine the relation of these island lesions to 
it is essential to obtain further data; and in particular their inci 
respect to age. 

There was not a single instance of either fibrosis or hyalinization 
island in diabetes below the age of 20, and only one in the third decad 
of 29 with a diabetes of unknown duration, who died from a maligt 
teratoma of the testis with metastases. The others in this age group 
died in diabetic coma. Of eight cases of diabetes, who died below the ag' 
of 40, only one showed an island lesion and this was of the fibrous 
This is identical with the experience of all students of the morbid anat 
of the islands in youth.** **** * *?*%"* This observation in connect 
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vith the different clinical behavior and course of juvenile diabetes makes one 
syspect that the diabetes of childhood has a different origin from that 
urring in the mature years. Juvenile diabetes is more severe, the glucose 
‘olerance is less, it is more subject to coma, insulin control is more difficult, 
d the hereditary tendency is greater.*° 
From our table it is clear that there is a sudden rise in the incidence of 
sland lesions after the fortieth year, not only in diabetes but in essential 
hypertension. The two island lesions of the 86 carcinoma cases also 
ccurred in the seventh decade. There is no progressive rise in the per 
nt of island lesions according to decades, but the number of cases is too 


“1T 
ul 


CC 


few to be decisive. 
Apparently some unknown factor must become operative after the fifth 
lecade that causes this abrupt rise in the incidence of island lesions. The 
TABLE VIII 
Relation of Hypertension to Island Lesions, in Diabetes, 
Essential Hypertension, Peptic Ulcer and Carcinoma 


Total Cases 
and Per Cent 


Total Cases Island Lesions 

Diabetes with hypertension 45 26 
57.7 

Diabetes without hypertension 58 17 
29.3 

Essential hypertension 70 8 
11.3 

Peptic ulcer with hypertension 20 0 

0 

Carcinoma with hypertension 22 1 
4.5 

Carcinoma without hypertension 72 1 
1.4 


paratively high incidence of island lesions in essential hypertension 
ht furnish a clue to the nature of this factor, for the reason that hyper 
n increases the incidence of hyperplastic arteriosclerosis. 
the one significant fact in this table is the profound increase in island 
ns in diabetes associated with hypertension as compared to diabetes with 
ntravascular pressure (57.7 per cent as compared to 29.3 per 
[his significant increase made it necessary to determine the rela- 


| the arterial lesions in the pancreas to the island lesion. 
tere one notes the remarkable fact that, when island lesions are found 
he pancreas in diabetes, lesions of the arteries are practically ‘always en- 
red. In only one of 52 cases with island lesions (or 1.9 per cent) 
no arterial lesions found. While the hyaline islands were slightly 
irequently associated with hyalinization of the arteries than with 
riosclerosis, the difference was not great enough to be significant. 
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TaBLe IX 
Relation of Islet Lesions to Arterial Lesions in Diabetes 
Per Cent Per Per Cent |Per Cent Per 
Total | Hyaline | Cent | Hyaline | Total Cent No | Total 
Island Arteri- | Arterio- and Hyaline Total Arterial Arterial 
Lesions oles sclerosis | Arterio- | Arteri- | Arterio- sions | Lesions 
Alone Alone | scierosis oles sclerosis 
Hyaline islets 15 | 46.7 | 13.3 | 400 | 86.7] 53.3 | 0 | qo00 
Fibrosis of islets 27 10.3 14.3 71.4 81.7 85.7 4.0 60 
Fibrosis and hyaline islets] 10 | 10.0 | 10.0 | 80.0 | 90.0 | 90.0 | 0 100.0 

















Only one case, or 1.9 per cent of total island lesions, was unassociated with arterial lesions 


The same invariable association between island lesions and arterial lesions 
was found in the eight cases of essential hypertension without clinical 
diabetes. 

Cecil ** found that, of the 61 cases of hyalinization and fibrosis of the 
islands, all but five were associated with arteriosclerosis. 

What is the significance of the almost invariable association between 
the island lesions and the arterial lesions? The island lesions are not in- 
flammatory in origin. A hypothetic toxic substance has been invoked, but 
it is difficult to conceive how a toxic substance over a prolonged period 
would often not injure a pancreas at all and at other times do so in such an 
unpredictable and haphazard manner. Hyperglycemia cannot be the cause, 
because all the islands would be affected. 

It has been suggested that the island changes may represent a simulta- 
neous reaction with or an extension from the interacinous fibrosis that is 
unusually common in diabetes. Our own studies show that the island 
changes occur almost as often in the intact organ as in that severely fibrotic 
It is well known that, in profound interacinous fibrosis due to pancreatic 
lithiasis, the islands are nearly always intact. The only reasonable explana- 
tion is that the vascular lesions must affect the island lesions either directly 
or indirectly. The answer lies in the morphogenesis of these fibrous and 
hyaline islands. All ** **:**:°*****?® are agreed that the hyaline deposits 
and fibrosis are always pericapillary. The hyalin is only rarely within the 

TABLE X 


Relation of Islet Lesions to Arterial Lesions in Essential Hypertension without Clinical Diabetes 









































| PerCent| Per Per Cent P Per ae 

Total Hyaline | Cent Hyaline Cent Cent No Lota. 

| Island | Arteri- | Arterio- and Total Total | Arterial | Arteria 
| Lesions oles sclerosis | Arterio- Hyaline Arterio- | Lesions | Lesions 
Alone Alone | sclerosis yaline | sclerosis 

Hyaline islets 4 | 25.0 0 75.0 | 100.0 75.0 0 K 

Fibrosis of islets 3 0 | © | 100.0 | 100.0} 100.0 | 0 4 

Fibrosis and hyaline islets} 1 0 | 100.0| 0 0 | 100.0] 0 
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‘thelial cells of the island. It is situated in the wall of the capillary 
xternal to the endothelial layer, between the capillary basement membrane 
ye the epithelial cells of the island itself. This appearance is especially 
clear in a early phase (figure 1). In the later phases, the hyaline deposit 
widens and, expanding outwardly, compresses the adjacent epithelial cells 
until ultimately they completely disappear (figures 2 and 3). At the same 





l. Beginning hyalinization of an island of Langerhans, showing thickened 
ntima of capillaries by the hyaline deposit beneath endothelial lining. 


time the capillary lumen becomes progressively narrowed until the walls 
me into contact and the capillary lumen is represented only by strands of 
the much compressed endothelial cells. The fibrous islands which represent 
receding phase of hyalinization are the result of a progressive thickening 

t the basement membrane of the capillaries, and no matter how extensive 
he thickening, the capillary lumen is compressed but never completely 
bliterated (figure 4). With higher magnifications, the hyaline deposits 
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reveal a fibrillary structure outlining the erstwhile fibrous strands. The 
thickening of the intima of the capillaries is consistent with the biologic 
interpretation of arteriosclerosis, as previously set forth. 

In this interpretation, the fibrous and hyaline islands represent areas oj 
capillary sclerosis, identical in morphology to that we have described jp 
the pulmonary alveoli in hypertension of the pulmonary circulation with 


Fic. 2. More advanced stages of hyalinization of an island of Langerhans 
showing compressed island cells. 


arteriosclerosis of the pulmonary artery,** in the glomeruli in hypertension 
of the greater circulation with arteriosclerosis of the renal artery * and in 
the hepatic sinusoids in cardiac cirrhosis, and with phlebosclerosis of the 
hepatic veins.** The subject of capillary sclerosis from an anatomic and 
functional viewpoint has recently been reviewed.* The terms “arterio 
capillary” or “venocapillary” sclerosis are applicable to such lesions. Indeed 
Weichselbaum ** many years ago regarded the island lesions in diabetes 4 
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Che -epresenting a capillary sclerosis, but suggested no explanation for this 
epi 

wie henomenon. Herxheimer** termed the summation of the process as 

‘pan creato- cirrhosis arteriosclerotica.” 








% 
ale rt) Perr 
3. Advanced stage of hyalinization of island of Langerhans, showing a few 


ed island cells and almost obliterated capillaries with distorted and compressed 
ul lining. 


(he explanation for the mechanism whereby sclerosis of the capillaries 

is produced is two-fold: (1) by direct extension of the hyaline involvement 

the afferent arteriole into the capillaries, sometimes visible in serial sec- 

ed tions, as in figure 5; (2) by interference with the circulation of the island. 
‘hese mechanisms are precisely those observed in the glomerulus in older 
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individuals with generalized arteriosclerosis and especially if associated with 
hypertension. Jaffe * has shown by serial section of such glomeruli tha 
the hyalinization does not always arise from a direct extension of the 
hyalinized afferent arteriole but is sometimes disconnected. 

The tendency for hyalinization in diabetes is not limited to the capillaries 
and arteries of the pancreas. In studying the sections of the kidney 
simultaneously, it was noted that when the arterioles of the pancreas were 





Fic. 4. Fibrosis of island of Langerhans, showing thickened capillaries 


hyalinized those of the kidney were also affected but to a greater degree, am 
observation confirmed by Aschoff.*® At the same time, when there wer 
no island lesions, the glomeruli were intact or only slightly involved. 

The question now arises: Why is the capillary sclerosis so less wide 
spread in the pancreas than in the kidney; in other words, why are the 
islands affected in about half of the total number of diabetics, while 


kidney the glomeruli are affected in practically 100 per cent? We believe 


tne 
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the answer lies in the different circulations in the two organs. The kidney 


th , as 

at is supplied by one vessel and the only anastomoses are with trivial vessels 

ie entering the capsule. The kidney is therefore an end organ, and thus 
oarticularly subject to infarction. Furthermore, the capillaries of the 

5 sjomerular tufts do not anastomose with the parenchymal capillaries. On 

. the other hand, the pancreas is supplied by three arteries. The head of the 

. pancreas is supplied by the superior pancreaticoduodenal and the inferior 





i. 5. A hyalinized island of Langerhans continuous with a hyalinized afferent arteriole. 


ancreaticoduodenal arteries, while the tail is supplied by branches of the 
splenic artery. Moreover, these anastomose freely within the organ. The 
circulatory pattern of the islands mirrors that of the gross blood supply. 
According to Beck and Berg*: “The afferent arterioles are short and slightly 
larger than the capillaries. They arise from the intralobular arteries. The 
number varies with the size of the islands. In the larger ones two or 

e afferent arterioles may be present.’ In describing the capillary net- 
work of the islands they say: “At frequent intervals short twigs are given off 
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forming intercommunications between the loops. Rich anastomoses are 
found to exist between the capillaries of the islands and the interacina; 
rete. More than one efferent venule is usually present, depending 
on the size of the islands. These empty into the interlobular veins. They 
usually follow the surface of the island for a short distance, receiving 
numerous tributaries from the insular capillaries along their course, [py 
addition efferent venules receive tributaries from the adjacent interacinar 
capillaries. When thrombosis, embolism, sclerosis or spasm of the afferent 
arterioles occur, the capillary anastomosis can form a collateral circulation 
which maintains an adequate blood supply to the islands. This mechanisw 
accounts for the few changes which are observed in the islands in the presence 
of arteriolar lesions.” (Italics mine.) The infrequency of infarction jn 
the pancreas is recognized. 

If in the adult type of diabetes the islands are diseased in only half the 
cases, how are we to account for the hypoinsulinemia in the other intact 
half? We submit the explanation that the islet function has been s 
disturbed by the impairment of blood supply from the disease of the afferent 
arteriole, with consequent narrowing, that the production of insulin be 
comes insufficient. This mechanism has other analogues in the disease 
notably in the kidney. It is well known that renal insufficiency may occur 
with morphologically intact kidneys, in shock, dehydration, myocardial 
failure, etc. Insufficiency of the heart, the lungs and the liver can arise 
even if the arteries are intact. That arterial disease may depress the produc 
tion of insulin without anatomic damage to the islands has been previous) 
suggested.** °* 7° 

The proposition that diabetes in persons over 40 frequently arises fror 
arteriosclerosis has been broached often enough,*® *% °% * *®% 2% °° but 
has not attained a wide foothold. The argument has been raised that 
arteriosclerosis cannot be the cause of diabetes because the incidence 
diabetes lessens and the malady improves with age, while the arteriosclerosis 
presumably progresses. Even granting that such is the case (although tt 
is by no means always true), it is well to recall that diabetes is not a stati 
condition and is modified by many extrapancreatic factors, for instance, the 
basal metabolic rate and state of nutrition and exercise. Older people tend 
to lose weight, which lowers the blood pressure and thus affects the 
hyperglycemia. By the same token, hypertension has a slower tempo 1 
older persons than in younger, although the arteriosclerosis increases. Th 
lowered incidence of diabetes in old age ** is probably due to the circumstanc 
that death has occurred before the diabetes is clinically manifest. We have 
already referred to the fact that hyperglycemia is very common in old agt 


even without hypertension. 
1-4 hetec 


ete 


It remains to account for the greater incidence of gangrene in dia 
and the observation that juvenile diabetes is frequently followed by vas 
cular disease. All observers agree that the type of arteriosclerosis is the 
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na ame in both diabetics and nondiabetics except in one particular, nainely, the 
in unusual quantity of atheroma.*” **:** **:°* The atherosclerosis is no doubt 
he} ‘he result of the hyperlipemia and, more particularly, hypercholesteremia so 
in mmon in diabetes uncontrolled with insulin.*” *"°* °° A hypercholesteremia 
In ‘s not even essential, provided there is an associated hypertension which 
lar ‘nitiates an increased permeability of the vessel wall.® Lehnherr ** found 
as the lipoid content of the aorta higher in diabetics than in nondiabetics and, 
n terms of cholesterol, 8.07 gm. per cent as compared to 4.8 gm. per cent. 
” \ hypercholesteremia is usually well controlled with an adequate administra- 
ce ‘ion of insulin. Lawrence ® and Boyd and his coworkers“ report their 
bservations on children institutionalized for diabetes: after 10 years or 
re of the closest supervision of their diet, and with insulin control, only 
showed vascular change, one a girl of 20 who had had diabetes since 
ige of two, the other who had a beginning retinitis. 
On the other hand, Dolger ® found that all juvenile diabetics developed 
scular lesions “regardless of the age of onset, the severity of the diabetes 
r type of treatment used. Retinopathy usually presaged progressive 
iscular degeneration. Fifty per cent of patients exhibited hypertension 
| albuminuria at the time of earliest retinal hemorrhage.”’ Whether these 
r changes are associated with hyperplastic arteriosclerosis or athero- 


two 


sis has not been demonstrated. 
itherosclerosis, the greatest deposition of the lipoids is in the intima, 
vhere these accumulations bulge into the lumen and thus tend to occlude the 
essel. This accounts, in all probability, for the higher incidence of gangrene 
liabetics than in nondiabetics. 
Hyperlipemia and hypercholesteremia bear no consistent relation to 
yperplastic arteriosclerosis.” 


SUMMARY 


The term “arteriosclerosis” demands a stricter definition than is currently 
gue, and should be limited to that variety characterized by simultaneous 
hyperplasia of the intima, elastica interna and of the media. Atherosclerosis 
ust be sharply distinguished from arteriosclerosis. Gross arteriosclerosis 
he aorta and of the pulmonary artery are entirely independent. Gross 
riosclerosis of the pulmonary artery occurs no more frequently in 
liabetes than in controls within the same age group. This observation 
‘cludes the possibility that diabetes causes hyperplastic arteriosclerosis. 
ncidence of arteriosclerosis of the aorta and of the coronary artery 

) higher in diabetics than in the control groups. There is a sub- 
increase above that consequent to senescence in the incidence of 

irterial lesions in the pancreas in diabetes as compared to control groups. 
‘he brunt of this increase is largely dependent on the increase of hyaliniza- 
tion. The increase in hyalinization is the result partly of the diabetes itself 
‘ partly of an associated hypertension. Hypertension appreciably in- 
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creases the total incidence of arterial lesions in the pancreas as compared to 
normotension. 

The apparent increase of arterial changes in the pancreatic arteries jp 
diabetes is only specious and is explainable by the clinical observation that 
older individuals with prolonged essential hypertension are potential dj- 
abetics ; therefore, the number of older diabetics in whom the hypertension 
precedes the diabetes is considerable. Advanced age, even without hyper- 
tension, may produce hyperglycemia and diabetes. Hyalinization and fibrosis 
of the islands of Langerhans occur in about one-half of the pancreases of the 
older diabetics, but rarely in children. These lesions are therefore not 
specific lesions of diabetes. The arteries of the pancreas were involve 
practically 100 per cent of cases in which island lesions were present. 
island lesions are interpreted morphogenetically as a capillary sclerosis 
precisely comparable to that found in alveolar capillaries of the lung, the 
sinusoids of the liver, and in the glomeruli in the presence of arteriosclerosis 
and phlebosclerosis affecting the main vessels of these organs. The capillary 
sclerosis is either the result of the extension of the fibrosing or hyalinizing 
lesion of the afferent arteriole of the island into the capillaries, or of diminu- 
tion of the blood supply. The reason why island lesions do not occur more 
frequently in diabetes is the special pattern of blood supply in the pancreas 
The cause of the hypoinsulinemia in the cases in which the islands are 
intact is a functional insufficiency, consequent to the impairment of the blood 
supply to the islands. The higher incidence of gangrene of the lower 
extremity as compared to nondiabetics is viewed as the result of atherc 
sclerosis, which is the characteristic lesion of diabetes. The atherosclerosis 
is due to a hyperlipemia and, more particularly, hypercholesteremia. This 
is also the cause of the frequent atherosclerosis found in juvenile diabetics 
Inasmuch as diabetes in juveniles is clinically different from that in adults 
and island changes are usually absent in juveniles, there is reason to suspect 
that the disease has a different origin from that in adults. All the sub- 
mitted evidence makes it fairly certain that in older individuals hyperplastic 
arteriosclerosis precedes but does not follow the diabetes. 


mn 
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ns CHRONIC TRENCH FOOT: A STUDY OF 100 
" CASES * 


By WaLTerR Repiscu, M.D., F.A.C.P., New York, N. Y., Otto BrRanp- 
wan, M.D., Newark, New Jersey, and SALVATORE Rarinone, M.D., 
Maplewood, New Jersey 


INTRODUCTION 


[rENCH (immersion) foot may be considered a form of frostbite, i.e., a 
ponse of living tissues to injury by cold. Understanding of the basic 


>} 
i 


hanges taking place in the acute phase of trench foot, and the logical con- 
lusions as to treatment of this phase, have been greatly clarified by excellent 
letins from the Surgeon General’s Office and by the work of White,’ 
gley and Blackwood,*? Lange, Weiner and Boyd * and others. Silver- 
in‘ has given an interesting report on cases of subacute trench foot. 
Except for experimental work by Burch and associates,’ and a preliminary 
rt by one of us,® we know of no comprehensive study on the late, chronic 
ise of trench foot. 

(his study obviously could not determine what proportion of cases of 
ite trench foot finally pass into the chronic phase. It can serve merely to 

lescribe the clinical picture and to try to explain the symptomatology. 


MATERIALS AND METHODS 


( 


: hundred cases of trench foot without other disease were used. A 
letailed history and physical examination of each case were recorded on a 
vascular chart.” All the patients had gone through the acute phase of 
h foot during the winter of 1944-1945 in the European campaign. In 
ill of them the acute phase had gradually passed into that chronic disability 
hich is the subject of this study. 
(he cases were placed on the following regimen for peripheral vascular 


Complete abstinence from tobacco. 
{wo to three ounces of whiskey or three glasses of wine daily. 
}. Daily Buerger’s exercises for a half hour twice a day. 
+. Foot care, including a daily foot bath and application of lanolin; 
per shoes, changing of socks, etc. 
>. Social adjustment where indicated. 
‘reatment of epidermophytosis. 
ceived for publication November 11, 1949. 
paper is published with permission of the Chief Medical Director, Department of 


and Surgery, Veterans Administration, who assumes no responsibility for the 


s expressed or conclusions drawn by the authors. 
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The work tolerance was measured while the patients were engaged jn 
their normal occupations and was expressed in degree of endurance to pro- 
longed walking and standing. Quantitative ergographic studies will be 
reported elsewhere. The patients were observed at frequent intervals and 
changes were recorded on the chart. 


TABLE I 


Sensitivity to Temperature and Humidity 











Mild Moderate 


Sensitivity to cold - = | 
Sensitivity to heat 76 24 


Sensitivity to dampness 100 








The responses to change in temperature and humidity expressed in degree of pain and work 
tolerance were recorded throughout the year. 


FINDINGS 


All of our patients had difficulty in adjusting to temperature changes; 
all of them were markedly sensitive to cold (table 1). Ninety-one out of 
the 100 patients gave a definite history of pain on walking; 32 stated that 
walking two to four blocks caused pain. These 91 patients also complained 
of pain on prolonged standing ; 72 of the group reported color changes (table 
2). Objectively, the figures for abnormal postural changes came close to 
the figures of subjective complaints (tables 3 and 4), even if only severe 


TABLE II 























Symptoms Mild Moderate Severe Total 
Pain on walking 12 47 32 91 
Pain at rest 19 9 4 32 
Coldness 6 40 52 98 
Cyanosis 7 39 4 54 
Pallor 3 22 11 36 
Rubor 8 9 1 18 
Numbness 9 58 26 93 
Tingling 12 58 26 96 
Burning 10 56 26 92 
Anesthesia I 1 i 
Stiffness 5 8 ; 16 
Excessive sweating 6 33 49 88 
Edema 38 41 3 8 
Infection 5 1 6* 
Ulcers 2 1 | sf 
Gangrene 2 rt 
Phlebitis 2 











* Both feet, cellulitis incised and drained. 
t One, middle toeright foot; 1, both feet. 
t One, amputation all toes both feet; 1, amputation all toes of right foot. 
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in TasBLe III 
ro. Site and Degree of Color Changes at Rest 
be — 
. Cyanosis Rubor Pallor 
| Mild Mid | Moderate | Severe Mild Moderate | Severe Mild Moderate | Severe 
Fingers 1 
“ int ™~ 1 1 
27 29 14 3 5 1 2 1 
i-foot | 23 22 1 2 2 1 4 1 
intar 5 i8 3 2 1 1 1 6 1 
Ante 3 2 
a 
* No cyanosis, rubor or pallor in wrist, forearm, arm or leg. 
reactions (3 and 4 plus) are included. The procedures used to elicit changes 
due to posture were: 


1. The feet were elevated for one minute. 


was — for one minute. 


’. If blanching did not occur, voluntary forceful flexion of toes and feet 


. The feet were lowered to a dependent position to note delay of color 


return (over one minute) and degree of rubor. 


4. The extremities were then observed in the horizontal position. 


8) 
(table 
service. 


—, 


5). 


Fourteen cases showed delay in color return after elevation; 


the 100 patients studied, 27 had signs of occlusive vascular disease 
In two cases, amputation of toes had been performed in the 


11 


had marked delay in venous return (over 20 seconds on the Colens-Wilensky 





























TaBLe IV 
Site and Degree of Color Changes with Change of Posture 
Cyanosis Rubor Pallor 
Intensity 
Right Left Right Left Right Left 
o | + 4 ft. 3 ft. 
¢ mn ++ 25 ft. 20 ft. 
evation +++ 28 ft. 39 ft. 
. 3 hands} 2 hands 
Elevation | ++++4 | | 34 ft. | 34 ft. 
1 hand 2 hands 
ndency| + 3 ft. 3 ft. | 3 ft. 4 ft. 
ndency| ++ 19 ft. 16 ft. 22 ft. 11 ft. 
1 hand 1 hand 
endency|; +++ 28 ft. 31 ft. 8 ft. 10 ft. 
3 hands | 3 hands 
‘ependency| ++++ | 23 ft. 22 ft. 6 ft. 3 ft. 
‘Orizontal | +> 1 ft. 1 ft. 
lorizontal | ++ 9 ft. 5 ft. 
lo} +++ 4 ft. 7 ft. 
ntal ++++ | 


P even wees changes were observed in 96 patients. 
atients 





| 














! 





They were of severe degree in 73 
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TABLE V 


Character of Pulses 














| 

Good | Moderate Faint Absent 

a aon ee 
Right | Left | Right | Left Right | Left | Right Left 

" - be -= " . : 

Dorsalis pedis 38 | 41 | 4 #| #37 *| #17 16 2 , 
Post-tibial 36 «|| «634 «| C4 16 20 
Popliteal ak ae ae 7 5 1 








Faint or absent pulses were found in 27 of the patients. 
test). Ten patients showed cyanosis of toes and margins of foot, and six 
showed pallor of these parts. Edema was noted in 29 cases and paronychia 
in four. Thickening of the skin and callus formation were the most fre- 
quent trophic changes encountered; atrophy of the skin was found in only 
nine cases (table 6). . 

Hyperhidrosis of the feet was found in 91 of the 100 patients (mild in 
44, moderate in 18 and severe in 29). Findings of chronic recurrent 


TABLE VI 
Trophic Changes 

Type of Lesion Patients 
Chickening of skin 32 
Scaling 6 
Blisters 1 
Ulcers 6 
Callus formation 27 ¥ 
Atrophy 9 

Total 81 


phlebitis of deep calf veins (swelling, redness and pain on pressure) were 
found in only two cases. 

The recorded changes concerned the lower extremities and were bilateral 
in the great majority of cases. Preponderance of involvement of one side 
was not frequent enough to be of any statistical significance. Only tw 
patients had mild involvement of both hands, and one had mild involvement 
of the right hand. 

The group has been under constant observation for more than one year, 
and close attention has been paid to the behavior under the marked climatic 
variations in our area. All patients felt decidedly better d:ring the warm 
weather and reacted promptly to a cold spell with increase of subjective 
complaints (coldness of extremities, pain on standing or walking, increas 
in perspiration, numbness), and decrease in work tolerance. On exposure 
to extreme heat, increase in perspiration and pain on exercise were listed 
as complaints; however, these complaints never approached the degret 
of incapacity noted in cold weather. It is not clear whether their tendency 
to excessive perspiration is part of this regulatory disturbance. The numb 
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ness, burning and tingling, i.e., the sensory disturbances, were interpreted 
as vascular in origin, because all these patients had objective signs of periph- 
eral circulatory insufficiency in the absence of neurologic or orthopedic 


- i 
hndaings 
Hillis, 


DISCUSSION 


[he immediate reaction to cold is vasoconstriction in the skin, and 
lissipation of heat is consequently inhibited. This process is of course re- 
versible. Exposure to cold may, however, lead to immediate tissue death 
if it is severe enough (the lower the temperature, the shorter the period). 
Furthermore, if the thermal injury is of moderate intensity but maintained 

many hours or days, thrombosis of the minute blood vessels, and finally 
even of fair-sized vessels, takes place. These two latter processes are 
bviously not reversible. Under peace-time conditions, many of the frost- 
bite cases we have seen occurred in individuals with impaired arterial blood 
flow, even when the arterial insufficiency was only partial in some cases. 
[he patient with arterial insufficiency is abnormally susceptible to cold in- 
iry.* In such cases there is comparatively little tendency to canalization 

f thrombi, and tissue death will frequently make its appearance.** If, 

wever, the exposure to low (but not necessarily freezing) temperatures 
in connection with dampness occurs in otherwise perfectly healthy individ- 
uals with no impairment in the peripheral circulation or its regulation, the 
results could be expected to be somewhat different. The last war provided 
us with a mass experiment in that field; the cases reported here are repre- 
sentative of this latter group. 

lhe following is our concept of the development of the chronic phase 

trench foot. Recanalization of the thrombosed blood vessels or develop- 
ment of collaterals must have occurred to prevent tissue death in most of 
these men; consequently there arose no need for amputation in the majority 

them. Only 27 per cent present findings indicating occlusive vascular 
nges. Among the remaining 73 per cent about half exhibit even bound- 

ng pulses in the arteries of their feet. However, what does remain in all 
hose we have seen is impairment of regulation of blood flow. These 

i continue to show postural color changes, a tendency to scaling and the 
levelopment of blebs, sensitivity to cold, and a symptom comparable to in- 
termittent claudication in cold weather. A good many of them have also 
quired sensitivity to heat and a tendency to hyperhidrosis. The mechan- 
ism involved in the production of hyperhidrosis is not clear from the present 
idence. Sterile inflammatory reactions *° in the rest of the tissues in the 
probably including the nerves," may have taken place. Such sterile 
lammation in the chronic phase, however, is not perceptible clinically and 
presents no specific manifestations. In contrast, the vascular disturbance is 


‘rom these observations it appears that chronic trench foot is a pe- 
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ripheral vascular disorder resulting in functional insufficiency, chiefly ex. 
pressed in failure of regulation of blood flow in response to external stimuli 


SUMMARY 


1. Close scrutiny of a group of 100 cases suffering from the chronic 
phase of trench foot has yielded further support to the concept that this 
condition is essentially characterized by a disturbance in regulation of pe- 


ripheral blood flow. 
2. The most incapacitating feature of the disease is abnormal sensitivity 
to cold with a symptomatology comparable to intermittent claudication. 
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TUBERCULOUS PERICARDITIS: A REPORT OF 
THREE CASES TREATED WITH 
STREPTOMYCIN * 


By Rosert P. Natetson, Captain, Medical Corps, United States Army, 
Madison, Wisconsin 


Tue treatment of tuberculosis had been generally supportive until Hin- 
shaw and Feldman’ in 1945 demonstrated the efficacy of streptomycin in 
human tuberculosis. Their report followed that of Schatz, Bugie and 
Waksman,’ who in 1944 demonstrated the in vitro inhibitory effect of strep- 
omycin on the tubercle bacillus. In tuberculous pericarditis, some em- 
ployed the introduction of air into the pericardial sac after the withdrawal 
of fluid in an effort to help decrease adhesion formation. This form of 
therapy has not been unequivocally accepted as effective. 

Reports of the use of streptomycin in tuberculous pericarditis are few 
: number, and only seven were found in the American and foreign literature. 
McDermott et al.® reported its success in a 22 year old female. Strepto- 
mycin was given initially for a three month period for pulmonary involve- 


ment following a miliary spread. Ten weeks after the cessation of this 
itial course of streptomycin the patient developed signs of pericardial and 


pleuritic involvement. A six week course of streptomycin was then given, 
ind two and one-half months after the end of this course she was asympto- 
matic. Meredith* reported its effective use in a 17 year old Negro who 
was asymptomatic three months after discharge. Tubercle bacilli were not 
solated from the pericardial fluid, but a lymph node biopsy showed tuber- 

losis and there was a co-existent pulmonary infiltration. Johnson and 
Bercu ° reported three cases: the first was a 59 year old white male who one 
year later was in excellent health; the other two cases were Negro youths 
who became asymptomatic after its use. Cloetens * of Belgium reported a 
case in a white male with associated renal, rib and vertebral tuberculosis, 


with apparent recovery from the pericarditis. Jervell* of Norway reported 
the case of a 27 year old white male who, five months after discharge from 
the hospital, was well and working. A pericardial tap was not done, but 
a cold abscess over the trochanter proved to be tuberculous and thus strength- 
ened the impression that the pericarditis was of tuberculous etiology. 


Mouriquand et al.* of France reported the use of streptomycin for 27 days 
ina 19 year old white female who had a proved tuberculous pericarditis. 
»ix weeks after the completion of the streptomycin course she was com- 
pletely well, with no evidence of previous pericardial involvement. Ebert 
and Falk,® during the Eighth Streptomycin Conference in November, 1949, 


ived for publication September 16, 1950. 
m the Department of Medicine, University of Wisconsin Medical School, Madison, 
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reported 16 cases of tuberculous pericarditis which were made available }y 
the cooperative units studying streptomycin therapy. Six were improved 
three unchanged, one was worse and six were dead. All of these cases 
however, were a select group having cardiac decompensation. Seven ad 
ditional cases had a pericardiectomy with streptomycin as an adjunct. [p 
this group, six were improved and one died. 

McDermott used 3 gm. daily intramuscularly for six weeks; Meredit! 
0.2 gm. intramuscularly every three hours for 33 days; Johnson and Bercy 
0.1 gm. every four hours intramuscularly for 13 days; 0.5 gm. intramys 
cularly every 12 hours for 120 days, and 0.5 gm. intramuscularly every 
hours for 42 days, in their three cases, respectively ; Cloetens, 50 gm. in 3 
days; Jervell, 0.5 gm. every 12 hours for 28 days; and Mouriquand, 26.5 
gm. in 27 days. Ebert and Falk reported variable dosage and duration 
treatment. The most frequent regimes were 1 to 2 gm. daily for 60 or 12 
days. 

Because of the relative rarity of reported cases of tuberculous per 
carditis treated with streptomycin, the following three cases are reported 


CasE REPORTS 


Case 1. A woman, then aged 24, developed pulmonary tuberculosis in 1935 


She was first seen at this hospital in 1942, where a diagnosis of bilateral, far-ad 
pulmonary tuberculosis was made. She was started on a left extrapleural pnew 
thorax, which was converted to an oleothorax in 1942. The pericarditis 
started about November, 1946, with signs and symptoms of caval obstructiot 

was progressively increasing venous pressure, decreasing blood pressure and | 
enlargement during her hospital stay. Serial electrocardiograms showed pericard 
involvement. The cardiac shadow on roentgen-ray showed gross generalized e1 
largement. Pericardial aspiration was attempted by a right parasternal appr 
the usual approaches were not used because of the large left extrapleural space 

a few milliliters of straw-colored fluid were obtained by this route. Strepton 
0.375: gm., was administered every three hours intramuscularly for a period of 
and one-half months, at which time it was stopped because of severe vestibular 
turbances. The pulmonary pathology began rather promptly to respond 

to the streptomycin, cardiovascular improvement with lessening signs of caval 
struction occurring gradually after several weeks. When next seen here eight 
months later, the patient’s pulmonary and pericardial disease was judged 
active. There was nothing to suggest previous pericardial involvement. Her sat 
torium physician reports that she has maintained an excellent general conditior 
the venous pressure is normal, and that the sole evidence of former pericat 
volvement is a very slight persistent pericardial friction sound. 

Case 2. A 26 year old white woman, seen for the first tirae in 1941, had t 
onset of her pulmonary tuberculosis about 1939. In 1941 a diagnosis of bilater 
far-advanced fibrocavernous pulmonary tuberculosis was made. The onset of sig 
and symptoms of pericarditis was about March, 1948, three months prior to her thi 
hospital admission. There had been progressive exertional dyspnea, ort! 
edema from the umbilicus to the feet, and right epigastric pain. A suddet 
of dyspnea accompanied by substernal pain occurred shortly after entry 
were cyanosis, venous engorgement and a blood pressure of 80 mm. Hg syst 
60 mm. diastolic. The liver was palpable 5 cm. below the right costal margu 
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by she Jung bases were clear. The clinical impression was tuberculous pericarditis and 
mediastinitis, with resultant caval obstruction. The venous pressure was 240 mm. 
trocardiograms showed marked digitalis effect, which would mask other 


e€ cice 


an tors. The initial chest roentgenogram showed probable generalized cardiac 
- enlargement, but accurate determination was not possible. The left border could 
In not be visualized because of overlying pulmonary disease. The right border, how- 

-er. extended halfway from the spine to the parietes. About one month later cardiac 
tl duoroscopy demonstrated adhesive pericarditis, with a thin plaque of calcification 


over the right anterior surface and possibly on the left as well. Determination of 
liac size again was not definite. On July 1, 1948, the patient was started on strep- 

A mycin, 1 gm. intramuscularly daily, which she received for 30 days. There was con- 
- tinued progressive improvement on streptomycin and digitalis, so that on discharge 
vi t the end of August the venous pressure was a normal 78 mm. She was thought to 
5 ave made a complete clinical recovery from the pericarditis and mediastinitis. Re- 
from the sanatorium revealed that there were occasional periods of dyspnea 
wing discharge and some progression of the pulmonary disease. She died sud- 
; nly in April, 1949, of a massive hemoptysis. An autopsy was not obtainable. The 
torium physician's final diagnoses were far advanced pulmonary tuberculosis, 

scent, and healed tuberculous pericarditis with associated cardiac and caval 


struction 
ise 3. A 29 year old white male who entered the hospital in April, 1949, had 
nset of his pulmonary tuberculosis about December, 1947. His pericarditis prob- 
y started about two weeks prior to his hospital entry. For these two weeks tachy- 
rdia, malaise and a daily temperature of 99.2° to 102° F., as well as left postero- 
basilar sharp chest pain were present. He was quite toxic. Physical ex- 
nation suggested a moderate sized pericardial effusion. Cardiac fluoroscopy, after 
t placement of a small amount of pericardial fluid by air, revealed a fluid level. 
he venous pressure was 190, the blood pressure averaged 120 mm. Hg systolic and 
‘0 mm. diastolic. There was no clinical evidence of increased venous pressure other 
in the elevation detected on direct measurement. Serial electrocardiograms showed 
gressive changes characteristic of subacute pericarditis. The pericardial fluid 
negative for acid-fast bacilli on smear and culture, although the sputum was 
sitive. At the time of the pericardial tap, 0.1 gm. of streptomycin was placed in 
ricardial cavity. The patient was given dihydrostreptomycin, 1 gm. intra- 
muscularly daily for 45 days, beginning on May 1, 1949. At his sanatorium he had 
been given streptomycin for a four month period beginning eight months prior to his 
talization, so it was gratifying that he responded to the streptomycin therapy 
rapid objective and subjective improvement. He was readmitted one year 
in April, 1950, because of persistently positive sputum. There was no clinical 
ntgen-ray evidence of his having had pericardial involvement. He had gained 

in weight and was in excellent general condition. 


SUMMARY 


liree cases of tuberculous pericarditis treated with streptomycin are 
rted. Although the number of streptomycin-treated cases of tuber- 
pericarditis is too small for any definite evaluation of this form of 
eatment, the prompt, persistent improvement of the pericarditis suggests 
its efficacy. Further study is indicated to confirm these results and to deter- 
mine the optimal dosage and length of treatment. 


ithor wishes to thank Dr. H. A. Dickie for her helpful suggestions and for the 
studying these cases. 
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LIVER FUNCTION TESTS IN NONSPECIFIC AR- 
THRITIS WITH SPECIAL REFERENCE TO 
HY PERGLOBULINEMIA * 


By BenJAMIN H. Arcuer, M.D., New York, N. Y. 


12 For years some students of arthritis have tried to connect rheumatoid 

arthritis with some vague hepatic deficiency, perhaps a hepatic dysfunction 
erie in the nature of a failure of the detoxifying function of the liver. But the 
idea has not been susceptible of proof, since no significant pathologic lesion 
in the liver has been noted,* and since a few studies with different tests of 
hepatic function have shown no consistent hepatic insufficiency.’ 

While other investigators * have used a variety of liver function tests in 
que rheumatoid arthritis, only a few reports * are available on results with the 
ephalin-cholesterol flocculation and the thymol turbidity tests in this dis- 
ease. What is more, a survey of the literature fails to reveal any reports 
on the concurrent use of the cephalin flocculation test, the thymol turbidity 
test and the A/G ratio in a series of arthritis cases. As we frequently use 
these three tests simultaneously in those of our patients suspected of having 
liver damage, it was thought advisable to use this group of tests in a series 
of cases of nonspecific arthritis. 

Inasmuch as recent studies ® on remissions in nonspecific arthritis would 
tend to indicate that many of the measures employed in the treatment of 
rheumatoid arthritis are hepatotoxic in nature and may influence the results 
i liver function tests, all of the tests in this study were carried out prior to 

stituting any therapy. 


CLINICAL DATA 


(his group of patients consists of 20 cases of chronic nonspecific arthritis. 
Ut these, 10 were typical instances of rheumatoid arthritis, eight had the 
clinical characteristics of osteoarthritis and two were individuals in whom 
the proliferative and degenerative changes of both forms of the disease were 
resent in the same patient, the so-called mixed form of nonspecific arthritis.* 

The clinical data on these cases are presented in table 1. For the most 
part these patients were ambulatory. They ranged in age from 22 to 68 
years. As is usually the case, the average age of the rheumatoid group (42 
years) was less than that of those suffering from osteoarthritis (52 years). 
Ut the 20 patients, 16 were female and only four male, a somewhat higher 
incidence of females than is found in larger series of cases.’ The disease 
varied in severity. Three cases were classified as mild, 12 as moderately 
severe and five as severe. The duration of the arthritis ranged from four 


~ Received for publication November 4, 1949. 
“rom the Medical Service and the Pathological Laboratories of the Bronx Hospital. 


1173 




















1174 BENJAMIN H. ARCHER 


TABLE I 


Clinical Data in 20 Cases of Nonspecific Arthritis 








| 











ya Name Sex Age Type Duration Sevents 
1 av. i #£.° ' @ Rheumatoid 4months | Moderate 
2 H. D. M. | 68 Rheumatoid 2 years | Mild 
3 A. S. F. 49 Rheumatoid | 2 years | Moderate 
4 H. L M 26 Rheumatoid 2 years | Moderate 
5 1. M. 38 Rheumatoid 14 years | Moderate 
6 | O. M. F. 22 Theumatoid 1 year | Moderate 
7 | E. J. F. | 45 Rheumatoid 5 years | Severe 
8 OS ah F. 67 Rheumatoid 7 months Moderat 
o 7 Be. M. | 42 Rheumatoid 4 years | Severe 
10 M. K. F. 26 Rheumatoid 3 years | Moderate 
11 | R. W. F. 71 Osteoarthritis 4 years Severe 
12 | H.G. F. 66 Osteoarthritis 2 years | Moderate 
13 } 2 F. 68 Osteoarthritis 4 years | Severe 
14 A. M. F. | 46 Osteoarthritis 1 year Mild 
15 A.G. a ae Osteoarthritis 2 years | Moderate 
16 | M.G F. 47 Osteoarthritis 14 years Moderate 
7 ®t F. 47 Osteoarthritis 4 years | Moderate 
18 | E.G F. 66 Osteoarthritis 2 years | Moderate 
19 B.R F. 71 Mixed 7 months Severe 
20 | E.B F. 66 Mixed 6months | Mild 








months to five years in the rheumatoid group, and from six months to fo 
years in the patients with osteoarthritis. 


MeETHOpDS AND NORMAL VALUES 


The cephalin flocculation tests were done by the Hanger * method. Whik 
many workers consider a 2 plus reaction significant, we have found a 2 plu: 
flocculation in normal subjects and do not consider a flocculation of less tha 
3 plus abnormal.° 

The thymol turbidity tests were done by the Shank and Hoagland 
modification of the method introduced by Maclagen.** The upper limit 
normal accepted by most investigators is four to five units. 

The biuret method of Kingsley ** was used to determine the total ser 
protein and the albumin in the filtrate, after precipitating the globulin wi 
sodium sulfate according to the method of Howe.** With this method t 
normal value for serum protein is 6 to 8 gm., the albumin range is 4 to >. 
gm., and the upper limit of the globulin is approximately 3 to 3.2 gn 
globulin between 3.2 and 4.5 is considered moderately elevated, and vali 
of more than 4.5 are regarded as markedly increased. By the same meth 
the range of the A/G ratio is usually given as 1.5 to 2.5, while a figure und 
1.2 is considered to be definitely abnormal (Loeb, Cantarow and Trumpe! 
Todd and Sanford, Bray, Lichtman **). . 

I am fully aware that with the electrophoretic method, the globull 
fraction of the serum protein is somewhat higher and the albumin somew 
lower than with the method of chemical fractionation used in this stud 
I am also cognizant of the fact that the distribution of the globuli1 
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may be definitely abnormal electrophoretically in spite of a normal A/G ratio 

» chemical analysis.“ ** Nevertheless, it is interesting to note that in 31 
les of blood examined electrophoretically by six different groups of 
hservers,° the A/G ratio of the entire series averaged 1.8, and that the 
argest single group of 12 samples in this series also averaged 1.8. As the 
average A/G ratio determined chemically is about 2, it is obvious that for 
cactical clinical purposes the A/G ratio may be determined chemically as 
vell as by electrophoresis. 


-9r7)T) 
Salis} 


RESULTS 


lhe cephalin flocculation tests were negative in all of the 20 cases of 
typical rheumatoid, osteo- and mixed arthritis. The thymol turbidity test 
was likewise negative in all of the 15 patients on whom the test was done. 

\s noted in table 2, the serum protein was estimated in eight of the 10 
tients with rheumatoid arthritis. All of these had serum protein values 
within normal range. The same was found to be the case in eight patients 
with osteoarthritis who had serum protein determinations. Both patients 
with mixed arthritis had a normal serum protein. 

in this group of 18 patients, only three had a serum albumin less than 
4 gm. and, of these, only one was truly significant, with a figure of 3.4. 

Of the eight rheumatoid cases, seven had a globulin over 3 gm. and, of 
these, one was over 4.5. Of the eight osteoarthritis cases, seven had a 
globulin over 3 and one was 4.3. The two mixed cases had globulin figures 
{ 3 and 4.2, respectively. Of the 18 patients who had A/G ratios done, 
the result was less than 1.5 in 15 instances and below 1.2 in five cases. 


DISCUSSION 


Our findings with the cephalin flocculation and the thymol turbidity 
ire in marked contrast to the results of some other observers who in 

he past have investigated liver function in chronic arthritis. Rawls, Weiss 
nd Collins ** in 1937 found that liver function as measured by the azorubin 
> test was impaired in 55 per cent of their patients with rheumatoid arthritis. 
1939,"" the same authors reported that 60 per cent of a series of 50 un- 
ted cases showed some impairment of liver function with the azorubin S 

‘est, O£ per cent with the oral hippuric acid test, 48 per cent with the bilirubin 
excretion test and 14 per cent with the galactose tolerance test. They also 
rted an abnormal icterus index in 44 per cent of their cases. More 
tly, Carter and Maclagen “* reported positive cephalin flocculation tests 

' 34 patients with rheumatoid arthritis (26 per cent), and noted also 

a high percentage of positive thymol turbidity tests in a group of 17 cases 
rheumatoid arthritis (82.4 per cent). On the other hand, Kunkel,* 
sing the thymol turbidity test, reported a maximum figure of 12 units but 
‘verage of four units (normal range) in seven cases of rheumatoid 
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Inasmuch as these investigators of liver function in arthritis apparent) 
have not considered the possibility that many of the agents employed in the 
treatment of rheumatoid arthritis are hepatotoxic in nature," it is quite 
reasonable to believe that the results of their liver function tests may have 
been influenced by therapy, unless a base was established by checking liver 
function prior to treatment. As pointed out in another communication! 
it has been found that when serial cephalin flocculation and thymol turbidit 
tests are done in cases of nonspecific arthritis during therapy with gold salts 
and other potentially hepatotoxic agents, the liver function tests, originally 
negative, may become positive. The fact that in the present study the liver 
function tests were done prior to therapy may help to explain the difference 
between our results and those reported by others. 

As already noted, other investigators, using both chemical fractionatio: 
and the electrophoretic method, have reported on the serum protein and the 
A/G ratio in chronic arthritis.** ** These workers seem to agree that the 
total blood protein is normal in most of these patients but that there is a 
tendency toward an elevation of the serum globulin in patients with rhev- 
matoid arthritis. Our findings are consistent with these reports 

It is of interest to note that this tendency toward an elevation of t! 
serum globulin is present in patients with osteoarthritis as well as in cases 
of rheumatoid arthritis. 

It seems important to stress the fact that the tendency toward a lowering 
of the A/G ratio in nonspecific arthritis is not the result of a diminished 
albumin and a correspondingly elevated globulin, as seen in parenchymatous 
disease of the liver,’’ but is the result of an elevated globulin alone. Int! 
connection it should be emphasized that hyperglobulinemia is not, per s¢ 
indication of liver damage, inasmuch as this biochemical change 1s present 
in a number of conditions in which there may be no hepatic disease 
list of such conditions includes multiple myeloma, lymphopathia venereum 
sarcoidosis, lupus, subacute bacterial endocarditis, and a miscellaneous grou} 
of diseases comprising malaria, syphilis and tuberculosis. 


SUMMARY AND CONCLUSIONS 


1. Twenty cases of nonspecific arthritis were tested for evidence of | 
damage prior to therapy, using the cephalin-cholesterol flocculation 
the thymol turbidity test and the A/G ratio. 

2. The cephalin flocculation and the thymol turbidity tests were 
sistently negative in all of these patients. 

3. The total serum protein and the serum albumin were found to 
normal in this group of patients, but there was a tendency toward an eleva 


he 


tion of the serum globulin. 
4. Because of the elevated globulin, there is a tendency towar 
ing of the average A/G ratio in patients with nonspecific arthritis 


| a l we 


How 
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TaB_e II 
ntly Results with the Cephalin-Flocculation, Thymol Turbidity and A/G Ratio 
% in 20 Cases of Nonspecific Arthritis 
the 
a ~~~ 
ave Total Albumin | Globulin | Albumin- | Thymol occulation 
eR ee) tee | Brot, | Geom 90) | Com.) | Cpbaln | Tasbicy 
™ 24 hrs. 48 hrs. 
re 1 | Rheumatoid 7.7 4.3 3.4 1.24 3.2 Neg. Neg. 
% 2 | Rheumatoid — — 0.7 Neg. Neg. 
3 Rheumatoid | 8.1 4.4 3.7 1.19 4.8 i+ 2+ 
; | Rheumatoid | 8.0 4.8 a2 1 13 0.3 i+ i+ 
5 Rheumatoid 5.8 3.8 2.0 1.4 0.1 1+ 1+ 
; Rheumatoid 8.2 3.6 4.6 1.27 1.7 1+ 2+ 
7 Rheumatoid 8.0 4.2 3.8 1.1 3.8 1+ 1+ 
§ | Rheumatoid 7.5 4.2 3.3 1.28 0.8 1+ i+ 
9 Rheumatoid | - — —_ 2.4 Neg. Neg. 
10 | Rheumatoid | 7.6 4.2 3.4 1.24 meee i+ 2+ 
11 Osteo 8 4.5 3.5 1.29 0.7 Neg. 1+ 
12. | Osteo 7.4 4.4 3.0 | 1.46 0.5 1+ 1+ 
Osteo 6.9 3.4 3.5 1.0 1.0 Neg. Neg. 
14. | Osteo 8.3 4.0 4.3 0.93 3.1 Neg. 1+ 
15 | Osteo 8.24 5.4 2.8 1.9 1.2 Neg. Neg. 
6 | Osteo | 7.5 4.5 3.0 1.5 _— Neg. Neg 
17 Osteo | 8.0 4.5 3.5 1.3 — Neg. 1+ 
18 | Osteo , 2a 4.0 3.2 | 1.25 — Neg. 1+ 
19 | Mixed | ea 4.2 3.0 | 14 2.4 1+ 1+ 
20 | Mixed 83 | 41 | 42 i |. = Neg. i+ 











ever, the albumin-globulin pattern which is present is not that associated 
with parenchymatous disease of the liver. 
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RELAPSING FEBRILE NODULAR NONSUPPURATIVE 
PANNICULITIS (WEBER-CHRISTIAN DISEASE) ; 
REVIEW OF LITERATURE AND REPORT 

OF CASE * 


By Joun D. Hatianan, M.Sc., M.D., Media, Pennsylvania, and 
‘Toomas Kuetn, M.D., F.A.C.P., Philadelphia, Pennsylvania 


DEFINITION 


ReLAPsING, febrile, nodular, nonsuppurative panniculitis is a title that 

lefines a disease, which is characterized by recurrent episodes of fever rang- 

¢ as high as 104° F., and by the formation of single to multiple crops of 

tender or painless, freely movable, inflammatory and necrotic nodules in the 

panniculus adiposus. The nodules do not produce pus and may regress in 

a few days or weeks, either leaving a shallow dimple in the skin or showing 

superficial evidence of their site. The nodules range from about 0.5 to 

in diameter. The overlying skin may be normal in color but usually 

red or violaceous. The temperature over the lesion may be that of the 

kin elsewhere or warmer. 

Relapses occur at intervals as short as a few weeks and as long as several 

irs. There are no prodromal symptoms. The subcutaneous nodules 

occur on any part of the body but appear most commonly on the legs, 
abdomen, breasts and arms. 


HISTORY 


Pfeiffer * first described this disease adequately in 1891 as a croplike 
atrophy of the subcutaneous fatty tissue. It was not until 1925 that Weber ” 
described a similar case which he called relapsing, nonsuppurative, nodular 
panniculitis. Christian* then reported the third case in 1928, adding 
‘febrile’ to the final title of the disease. Since then, almost 50 additional 
cases have been recorded in the literature. 

Because of its usually benign nature, and because of the little space de- 
voted to it in textbooks, the disease is undoubtedly much more common 
than is realized, and frequently goes undiagnosed. 


ETIOLOGY 


(hus far the etiology of relapsing, febrile, nodular, non-suppurative pan- 
niculitis is unknown. The etiologic factors to be considered are as follows: 
Halogen Compounds: Bromide and iodide medication was first brought 
under suspicion by Weber **; and Keil,’ in a general discussion of pannic- 
ulitis, concluded that these halogens caused this particular form of pan- 


* Received for publication May 7, 1949. 
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niculitis. Bailey® thought that iodine therapy was the possible cause jn 
four of his cases, and noted an exacerbation of crops of nodules after the 
re-administration of iodine in three. Rosenberg and Cohen * described two 
cases, both having a history of bromide medication prior to onset of disease. 
After withdrawal of bromides, both patients were free of panniculitis, by 
one developed lesions again within 48 hours and the other one a month after 
resuming bromide therapy. Niedermayer and Moran * associated a definite 
remission of symptoms with discontinued use of iodine-containing drugs 
and iodized salt. Larson and Ootkin ® showed that application of iodine to 
the skin of sensitive individuals produced a histologic picture resembling 
that of relapsing, febrile, nodular, nonsuppurative panniculitis. Likewise 
this same response was reproduced by the subcutaneous injection of camphor 
in oil, insulin and paraffin. 

Shaffer *° tried unsuccessfully to bring about an exacerbation with the 
administration of potassium bromide and potassium iodide in a case of 
“liquefying, nodular panniculitis,” an entity which fits the clinical course of 
and is possibly the same disease as relapsing, febrile, nodular, nonsuppurative 
panniculitis. The nodules in this form of panniculitis become centrally 
liquefied, break down, and discharge a sterile, yellow, oily fluid. Bunnell 
and Levy ** described a similar occurrence at the site of biopsy. However, 
the majority of case reports give no history of bromide or iodide medication, 
and the blood levels of these elements were normal.** ** ** ** 

Infectious Agents: (a) General Discussion. No organism has been con- 
sistently demonstrated in the reported cases of relapsing, febrile, nodular, 
nonsuppurative panniculitis. Alderson and Way * described a single case 
in which a streptococcic infection appeared to initiate the disease, which 
recurred for eight years after the infection cleared. The following studies 
revealed nothing consistent: urine and blood cultures ; agglutination tests for 
E. typhosa, E. typhosa O & H, S. paratyphi, S. Schottmiilleri, Proteus 
OX2, OX19, and OXK, P. tularensis and Brucella spp.; cultures of involved 
skin lesions; animal inoculation of extracts from skin lesions; cultures for 
anaerobic and aerobic bacteria, amebae and tubercle bacilli; skin tests for 
tuberculosis, coccidioidomycosis and trichinosis; skin tests with staphylo- 
coccic and streptococcic toxins; stool examinations and cultures, and blood 
and spinal fluid serologic tests. Examinations for microfilariae, Weil's and 
Bang’s diseases have been negative. Nasal smears have been negative for 
the lepra bacillus, and sputum examinations for tubercle bacilli and fung' 
have been negative. The Frei test has not been reported positive. 
organisms have been seen on stained sections, and the microscopic picture 
is not in keeping with viral disease with balloon degeneration and inclusion 
bodies. ‘ 

(b) Virus. Shaffer *® prepared a Berkefeld filtrate of the aspirated 
contents of an early lesion from his case of “liquefying panniculitis” which 
produced no reaction when injected intracutaneously or subcutaneously 
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(c) Focal Infection. Foci of infection were thought to have exerted 
come influence in several reported cases. One of Pierini’s ** four patients 
seemed to recover after the removal of septic tonsils. Bailey * noted dental 
and tonsillar disease in several of his cases. Many of the reports show 
associated dental infection. On the other hand, Larkin, DeSanctis and 
Margulis,” and Baumgartner and Riva ‘8 observed that foci of infection may 
be removed with no apparent alteration in the course of the disease. 

Binkley *® noted the frequent association of diseased teeth and tonsils, 
rheumatism and obesity with this form of panniculitis. Skidld * agreed 
that it might be a form of rheumatism, since focal infection seemed to play 
an important role in both diseases. 

Miller and Kritzler ** performed the autopsy on the first case believed to 
have died of the disease, and reported no demonstrable focus of infection. 
Mostofi and Engleman’s ** Filipino patient, in whom the panniculitis was 
the probable cause of death, also showed no foci of infection at autopsy. 
Likewise, other cases which lived on with relapses showed no demonstrable 
foci of infection.*** ** 

(d) Septicemia. In the case reported by Ives,** where the diagnosis 
was not confirmed by biopsy, the cause was attributed to an organism enter- 
ing through a lesion in the hand. No specific organism was named and the 
blood cultures were negative. Arnold ** suspected some infectious agent 
{ being the cause in his patient, because she seemed to respond to sulfa- 
pyridine medication and suffered five immediate relapses on reduction of 
the dose or discontinuation of the drug over a period of a year. 

(e) Tuberculosis. Carol, Prakken and van Zwijndregt * were of the 
belief that tuberculosis was a factor in their two cases because of its suspected 
associated presence, and suggested further that relapsing, febrile, nodular, 
nonsuppurative panniculitis might be an acute or subacute form of Darier- 
Roussy’s sarcoid. However, the latter-named disease does not show such 
periods of remissions as panniculitis. 

In the case of a Chinese male, Tilden, Gotshalk and Avakian * found at 
autopsy typical skin manifestations of relapsing, febrile, nodular, nonsup- 
purative panniculitis and extensive tuberculosis. However, no relationship 
could be shown between the co-existent diseases. Two of the four cases 
{ panniculitis in Argentineans reported by Pierini, Irigoyen and Ugazio “ 
had tuberculosis, and these authors noted a similarity of relapsing, febrile, 

lular, nonsuppurative panniculitis to macronodular, indurative tuber- 


CUulOSIS. . 
(f) Renal Failure. Spain and Foley ** described a 51 year old female 
who apparently died of uremia as a result of chronic glomerular nephritis 
and at autopsy gave no clue for the cause of the associated panniculitis. 

(g) Dietary Deficiency. A dietary deficiency was stressed by Tilden, 
ialk and Avakian,** and their patient’s lesions cleared simultaneously 
with the institution of a high vitamin and nutritional diet. Nevertheless, 
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after this apparent remission, the patient died suddenly eight and q ha); 
months after the onset of his illness. The cause of his sudden death was ip 
question by the authors. However, at autopsy extensive tuberculosis mes 
found. Other reports attribute little importance to dietary discrepancies, 
and Mostofi * makes the point that no dietary deficiency existed in his re 
ported case. Reed and Anderson * found the ascorbic acid level to be nor. 
mal in the 30 year old female they followed carefully in regard to diet. 

(h) Trauma. Trauma has been suspected of being a precipitating 
factor in several sensitive individuals. Binkley ** observed that his patient 
bruised readily. Baumgartner and Riva * found that one affected with this 
form of panniculitis would, during a relapse, develop the characteristics 
local panniculitis with slight trauma. 

Fraser * recorded the development of the typical nodules within tw: 
three weeks after an area had been traumatized in a woman with relapsing 
nodular, febrile, nonsuppurative panniculitis. 

(i) Impaired Fat Metabolism. Koster and Behr * ¢ 
study of the blood and fatty tissue from the patient presented by | 
gartner.’* They proposed the theory that there was a lack of tissue 
which led to a disturbance in fat metabolism. This in turn resulted in th 
abnormal composition of fat, causing a granuloma formation. In 
words, in place of normal fat disposition there is a disrupted substance wh 
produces a granuloma-forming fat. 

(j) Foreign Body Reaction. Sundwall *' described a case of a 19 year 
old girl in whom there were localized areas of atrophy of the tat cells int 
derma and subcutaneous tissue. In this girl there was unilateral atrop! 
of the whole fatty layer involving Scarpa’s triangle and an area over th 
anterior surface of the tibia. There were no cuplike depressions in the sh 
but rather an equal, diffuse loss of fat. There was no suggestion 
chronic inflammatory process as seen in relapsing, febrile, nodular, nonsuy 
purative panniculitis. Tissue sections showed no cellular infiltration 
macrophagic process. Gilchrist and Ketron ** described a case of atrop! 
of the fatty layer of the skin similar to the above but unique in that ther 
were the added features of a chronic inflammatory picture with large macr 
phages phagocytizing the fat. Their theory on the etiology of this conditio 
might well be considered in this discussion of relapsing, febrile, nodula: 
nonsuppurative panniculitis. Here the fat is considered to act as a foreign 
body which ultimately stimulates an inflammatory reaction. The macr 
phages from the resting tissue cells, from the endothelium of the capillarie 
and probably from the connective tissue appear to phagocytize this changed 
fat. They in turn may liberate it in some soluble, inert form which can b 
excreted by way of the blood and lymphatics. After the fat has disappeared 
this inflammatory reaction, its function accomplished, is replaced by fibrous 
tissue which in itself gradually disappears, leaving the skin practically | 
mal with the exception of the absence of the fatty layer. 
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(kb) Endocrine Disturbances. So far, no endocrine disturbances have 
heen established.2* Symptoms were aggravated in one case * during men- 
+ruation. Basal metabolic rates range on either side of normal, as well as 
normal. Skull roentgenogram shows normal sella turcica.** Skeletal roent- 
senograms repeatedly have been normal.** ** ** *% 2, 5% % 

(1) Blood Chemistry Changes. There has been no consistent chemical 
‘mbalance in the multitude of studies that have been performed on the cases 
reported. Blood sugar, chloride, proteins, cholesterol, cholesterol esters, 
nitrogen, creatinine, phosphorus, calcium, total lipids, fatty acids, lipase, 
phospholipids, phosphatase, uric acid, bromide and iodine were not out of 
range of normal in a significant number of cases. 

Liver function studies were normal in Bailey’s ® case of a woman who 
ipparently died of her disease. Kritzler ** recorded the liver studies of a 
woman who died of her disease and they showed liver damage. The 
Filipino-American male reported by Mostofi and Engleman * showed liver 
nlargement near the time of death, and the only liver function study that 
was abnormal was a 1 plus cephalin flocculation. The other two cases upon 
whom autopsies were performed had associated infections which could ac- 
‘ount for the moderate liver involvement described, namely, extensive tu- 
berculosis ** and staphylococcic septicopyemia.** Spain and Foley ” reported 
no remarkable liver changes at autopsy in their case, who died of chronic 
glomerulonephritis. 

m) Hematologic Changes. Baumgartner * attempted to make a cor- 
relation between the bone marrow and fatty tissue, since the fatty tissue 
per se has the same embryonal stem as blood-building organs. As an ex- 
imple, polycythemia vera is mentioned in which the yellow bone marrow is 

nverted into blood-forming marrow. The peripheral blood picture shows 

1 wide range of variations from normal red cell count * * * %& % 4% 27 28 24, 28, 
‘*" to anemia.*" **°* ** No polycythemia was observed. The leu- 

kocyte count was found to vary from leukopenia * *® ** ** ** °° # * through 
6, @ 20, 28, 28, 26, 28, etal. to leukocytosis ***** ** during exacerbations 
of panniculitis. There has been nothing consistently unusual noted in the 
lifferential white blood count.*** All the sternal marrow biopsies have 


22, 35, 37 


8 


normal * 


been reported as normal.** ‘ 
There has been an associated splenomegaly in some of the cases re- 
ported,“* **: ** *? while in others the authors have made a note of the spleen’s 
t being palpable, * and it apparently was not palpable in the majority of 


asSts 


(n) Associated Neurovascular Dystrophy. Steinbrocker, Spitzer and 
‘riedman ** report one case of relapsing, febrile, nodular, nonsuppurative 
panniculitis which was complicated by neurovascular dystrophy, the so- 
called shoulder-hand syndrome. A reflex dystrophy developed on the same 
side and subsequent to a solitary nodule in the deltoid region. The shoulder- 


ind syndrome developed insidiously over a period of a few weeks and per- 
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sisted for about five months after the bout of nodular panniculitis hag 
resolved. 
INCIDENCE 


A case of relapsing, febrile, nodular, nonsuppurative panniculitis has been 
described for about every age group. Carol and his associates * diagnosed 
this disease in a six month old female, Larkin, DeSanctis and Margulis " 
in a 23 month old male, Cummins and Lever * in two 10 year old females, 
and Sweitzer ** in a female of 70 years. However, most of the cases have 
developed in individuals between 20 and 40 years of age. 

This disease has been found in about three times as many females as 
males. More cases of this form of panniculitis have been reported in the 
Caucasian race than in any other race. Miller and Kritzler * and Weber: 
each reported the disease as occurring in a Jewish female, Tilden, Gotshalk 
and Avakian * in a Chinese male and an Hawaiian female, and Mostofi and 
Engleman * in a Filipino-American. So far, none has been reported for 
the Negro race. 

The geographic range of cases reported has extended from the Scandi- 
navian * countries and the British Isles * * through Europe,” ** * ** * South 
America,” United States,* 6, 7, 8, 9, 11, 12, 14, 17, 19, 21, 24, 27, 28, 29, 31, 34, 35, 39, 40 and 
west to the Hawaiian Islands.** *° 

There is no apparent seasonal relationship for the occurrence of relapsing, 
febrile, nodular, nonsuppurative panniculitis. This disease occurs most 
commonly as a single entity, unassociated with another specific disease 
There has been no epidemic. Not more than one member of a family has 
had the disease. There is no evidence of contagion, and those concerned 
in the management of a case have never contracted the disease. 

The occupations of individuals developing this disease have been highly 
varied and there seems to be no relationship to type of work. 

It has been found in well nourished as well as malnourished individuals 
It has been found more frequently in individuals tending to be obese. 


PATHOLOGY 


Pfeiffer * first described the subcutaneous nodule as a pale, slightly mov- 
able elevation which may be held between the fingers. Christian * said that 
the nodules imparted to the palpating finger the sensation of irregular, 
beaded or button-like masses, not entirely separated fron: each other, and 
extending in a linear arrangement. There were no signs of atrophy or hair 
loss in the overlying skin. As the tender nodule disappeared it left a de- 
pression in the skin as though the fatty tissue had gone. Gross examination 
showed the nodule to consist of fatty tissue which was thicker and denser 
than normal; Pfeiffer likened the picture to that of a fibrous carcinoma. 
He noted various stages of fatty atrophy in the same piece of tissue at the 
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came time, thereby explaining the development of the depression in the skin. 
Eventually, the fat in the involved area disappeared entirely. 

Pfeiffer described the microscopic lesion as confluent crops of minute 
inflammatory foci, in subcutaneous fatty tissue, appearing concurrently with 
the generalized manifestations of the disease. Christian’s ** description of 





Fic. 1. A composite sketch of the first biopsy taken from case here reported. The 
upper portion shows uninvolved fat cells and trabeculum. The lower portion illustrates 
an inflamed fat nodule, the cells of which are crowded by edematous interstices, histiocytes, 

hocytes and plasmacytes. 


the histopathologic changes and that of subsequent authors are basically the 
same. The interstices of the adipose tissue are more or less heavily infil- 
trated with leukocytes of various types, with separation and partial to com- 
plete resorption of fat cells; serous atrophy and even necrosis of fat have 
been observed. Lipophagocytosis by macrophages is sometimes prominent. 
lhe reacting leukocytes comprise lymphocytes, plasmacytes, cells of the 
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monocyte-macrophage series, and a sparse interspersion of neutrophils and 
eosinophils. Multinucleated giant cells are occasionally encountered. There 
is also proliferation of local fibroblasts and reticulum cells. The inflam. 
matory process is singularly limited to the fat lobules proper, intervening 
fibrous septa and trabeculae being spared (see figure 1).**% 
Christian noted that changes in blood vessels were slight and limited t toa 
periarteritis and endarteritis. Niedermayer and Moran*® and Arnold: 
found intimal thickening of vessels, occasionally with obliteration of the 
lumen and recanalization, while Cummins and Lever * emphasized an jin- 
creased vascularity of the inflamed fat with lamellation of vessel walls and 
subendothelial edema. A feature described by Alderson and Way “ as being 
consistent was the absence of hemorrhage and pigment deposition. 3unnell 
and Levy," however, noted hemorrhage in early lesions and focal areas of 
brown pigmentation. Christian ** mentioned the absence of fatty acid crys. 
tals, but Bunnell and Levy ** observed crystalline material in small cysts 
formed at the site of the nodules, and on one occasion a focal deposit | 
calcium salts. 

Eventually, fat cells are completely replaced by scar tissue, which gen- 
erally contracts to dimple-like skin depressions. In some instances ™ the 
nodules have disappeared without any trace of their former site. Gilchrist 
and Ketron ** described extensive atrophy of subcutaneous fat in an eight 
year old girl whose clinical course was compatible with relapsing, febrile. 
nodular, non-suppurative panniculitis. The fat was taken up by large phago- 
cytic cells, the fat cells proper being entirely lost in many areas, producing 
superficial dimples and actual distortion in contour of the legs. Christian 
emphasized that there is neither suppuration in the fat nor break in con 
tinuity of the skin. Shaffer *° described a patient having liquefying nodular 
panniculitis with a clinical course like relapsing, febrile, nodular, nonsup 
purative panniculitis, except that the overlying skin became discolored 
eventually cyanotic, to form bulla-like membrane which later broke down; 
a sterile yellow or brown fluid full of fat globules exuded. Individual lesions 
would discharge 90 to 120 ml. of fluid and then heal, leaving a puckered 
pigmented scar. Bunnell and Levy * thought their case analogous because 
the patient developed pseudocysts containing sterile fluid. The biopsy site 
in their case showed poor healing, and broke down and drained during tw 
relapses. 

Bailey * was the first to describe a patient with relapsing, febrile, nodular, 
nonsuppurative panniculitis who apparently died of the disease per se, and 
Kritzler ** the first to autopsy such a case. Kritzler’s patient was a 3+ year 
old Jewish female whose illness lasted 29 months. Shortly before death her 
temperature rose to 104° F., and chemical studies indicated liver damage 
At autopsy, the liver appeared fatty and the spleen was enlarged. There 
were fat emboli in the lungs, the cells of the adrenal cortex showed hydropi¢ 
degeneration, and large numbers of erythrocytes were engulfed by cells 0! 
the reticuloendothelial system. 
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and Mostofi and Engleman ** reported the third fatal case, a 38 year old 
here lipino American soldier. The microscopic sections from this patient 
am- vere reviewed at the Army Institute of Pathology, where the diagnosis of 
ning lapsing, febrile, nodular, nonsuppurative panniculitis was confirmed. The 
jutopsy "disclosed widespread involvement of adipose tissue showing early 
(Oa anges characteristic of this disease. The conspicuous lesions were found 
Id’ » the subcutaneous, epicardial, peripancreatic, periadrenal, perirenal and 
the mesenteric fat. No clue to an etiologic factor was obtained. 
in Other patients have been autopsied whose death was probably due in 
and part to co-existing diseases. Tilden, Gotshalk and Avakian ** performed 
ing a postmortem examination on a 64 year old Chinese male who had extensive 
nell tuberculosis and died eight and one- -half months after the initial subcutaneous 
of lesion of panniculitis. Grossly, the previously involved areas appeared 
ys- essentially normal at time of death, but microscopic sections showed the 
- typical fibrotic replacement of the affected fat; no other remarkable ob- 


ervations were made. 
Spain and Foley ** autopsied a 51 year old Irish male who died of uremia. 
n- (hese authors noted typical nodules not only in the subcutaneous layer, but 
he n the mesenteric, pretracheal and omental fat as well. 

t Friedman ** described adrenal cortical changes similar to those noted 
nt by Kritzler in a 23 year old female who died of a staphylococcic septico- 
e pyemia. Other organs, namely, the heart, lungs, liver, kidney, spleen, brain, 

bone marrow, endocrine glands, gastrointestinal and genitourinary tracts, 
g showed no evidence of fat involvement. 


CLINICAL PICTURE 


rhe onset of relapsing, febrile, nodular, nonsuppurative panniculitis is 
nsidious and without prodromata. The patient simply notices the appear- 
ance of subcutaneous nodules with or without some overlying reddening. 
he nodules may be single or multiple. They are usually a few centimeters 
diameter, are movable beneath the skin, may be tender and firm, and are 
most commonly found on the thighs, legs, abdomen, breasts and arms. 
Nodules as large as 20 cm. in diameter have been described.” They have 
been reported occurring on other parts of the body, including the scalp,” 
neck," ** hands,’ ** ** and back.* * Their development may be heralded 
by chills, nausea, malaise and fever ranging as high as 104° F. Muscle 
pains and regional adenopathy can occur.*** The nodules may remain 
rom several days to months, finally regressing and leaving dimples in 
‘he skin or disappearing without any superficial trace.’* Usually, there is 

suppuration or break in the skin. The nodules tend to develop during 

elevation of temperature.® 

the spleen **: §* 8° may become slightly enlarged. 

Fever, ** as well'as the subjective symptoms of nausea, vomiting, 
; is and tenderness in the nodules,** may be absent either singly or in 
OmDination. 
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Recurrences, with the same clinical findings, occur at intervals of a 
few days, weeks, months or years. Christian * ** followed his case for six 
years. During this period the patient experienced 10 relapses, within which 
time he had a three year interval of complete freedom from symptoms 
Baumgartner ** reported two relapses seven years apart in his case. [p. 
dividuals have been followed as long as 14 years, with frequent relapses 
reported.“ New crops of nodules do not necessarily recur on the same 
region of the body. 

The patient may be so sick during a relapse as to need hospitalization, 
or be comfortable and capable of carrying on his daily work without inter- 
ruption. Between relapses, the only evidence or residuum of the disease 
may be the dimpled skin, representing fibrotic intervals in the fatty tissue 
which had previously undergone inflammatory changes. 


DIAGNOSIS 


A diagnosis of relapsing, febrile, nodular, nonsuppurative panniculitis 
is made on the clinical course, the typical subcutaneous nodules and the 
histopathologic picture of the nodules. A biopsy is especially important, in 
cases with an atypical course, in fixing an accurate diagnosis. 

The following diseases should be considered in the differentiation of 
relapsing, febrile, nodular, nonsuppurative panniculitis : 


1. Lipomatosis: (a) Nodular, circumscribed lipomatosis consists of 
single to multiple encapsulated lipomas which are usually asymptomatic 
and persist indefinitely for many years and do not regress. They are not 
associated with febrile or other systemic reactions. 

(b) Diffuse, symmetric lipomatosis is characterized by non-encapsulated 
fatty masses with a predilection for deposition about the shoulders. The 
masses may be quite extensive, ranging from the neck down the arms, and 
be arranged in a segmental fashion on the thorax. Systemic reactions are 
usually absent. 

(c) Adiposis dolorosa (Dercum’s disease) is characterized by fatty, 
encapsulated nodules which remain unchanged for years without under- 
going atrophy. Alderson and Way * described these nodules as being com- 
posed of many small, oval, fatty bodies interconnected with each other and 
with the capsule by delicate fibrous bands. The capsule consists of several 
layers of well developed connective tissue. There is loose, areolar tissue 
within the capsule. This tissue is highly vascular, wiih reticular tissue 
between the vessels. There may be areas showing granules made up ol 
blood pigment. 

2. Erythema nodosa may resemble the initial lesions of relapsing, febrile, 
nodular, nonsuppurative panniculitis, but the nodules do not progress t 
atrophy of the fat without some change in the overlying skin. The symp- 
tom complex may be the same as that in this form of panniculitis with am 
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ntecedent history of the administration of bromides, iodides and sulfon- 


of a 

r six amide drugs. ; <a P : ee ; 

hich 3. Erythema induratum (Basin s disease) likewise is characterized by 
oms cubeutaneous nodules, but the overlying skin is red or violet in color and 


In- eventually turns brown. The nodules usually break down and ulcerate, and 
tubercle bacilli may in some instances be demonstrated by a smear of the 
exudate or culture, or guinea-pig inoculation. There is usually no atrophy 
{ the involved fatty tissue. 

tion 4. Sarcoid of Darier-Roussy is considered the same disease, in its acute 
he, r subacute form, as relapsing, nodular, febrile, nonsuppurative panniculitis 
ease by Carol, Prakken and van Zwijndregt.** However, the nodules do not 
lisappear, as in the panniculitis, and there is no associated atrophy of the 
fatty tissue beneath uninvolved skin. 

5. Injection sites for insulin in diabetes and in narcotic addicts may be 
lifferentiated by history, inspection of sites and absence of the fatty tissue 
atrophy in the underlying fatty layer. 

6. Dermatomyositis is characterized by muscle pain on movement and 
the muscle weakness. The skin lesions are usually not nodular in character, 
, nd a microscopic study of the involved skin and muscle will substantiate a 


ipses 
same 


Ssue 


agnosis 

Scleroderma usually develops more slowly than relapsing, febrile, 

dular, nonsuppurative panniculitis, and the diffuse, fibrotic, plaquelike 

ntraction of the skin is the most striking feature. The atrophy of the 

tic subcutaneous tissue is more generalized and is not preceded by the nodules 
f the panniculitis. 

8. Spontaneous panniculitis of Rothman and Makaz is differentiated by 
ed Saumgartner and Riva ** as being a nodular panniculitis with a more sym- 
he metrical distribution of lesions. The nodules may vary from about a centi- 

ter in diameter to extensive plaques. There is no reddening of the over- 
re ving skin and no associated dimpling. 

Gummatous syphilis generally consists of painless skin lesions and 
ves atrophic scars of healing. A diagnosis can be substantiated by a 
sitive serologic test and the results of therapy. 

10. Metastatic neoplasms and malignant lymphomas usually continue to 
d levelop when untreated and show no periods of remission. 


PROGNOSIS 


: In only a few cases * ***** have the individuals apparently succumbed to 
r disease, and yet complete recovery is uncertain. 


TREATMENT 


No specific therapy for relapsing, febrile, nodular, non-suppurative pan- 
tis has been reported. 


] 


u 
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Almost every conceivable therapeutic procedure has been tried, and some 
authors report a response to their treatment. However, the favorable 
responses could correspond to the periods of spontaneous remissions, \ 
single apparently successful method has been repeated with the same resy}ts 
by another author. 

Supportive and symptomatic treatment thus far is the form of therapy 
of value to the patient. The application of moist heat locally and bed res 
give him the most comfort during the acute stages. 

3acteriostatic drugs have been tried. Sulfadiazine ** ** ** *** hag peep 
ineffectual in most cases in which it has been used; even though Miller and 
Kritzler ** noted a remission at the time it was given. Other sulfonamides 
such as sulfanilamide,** sulfathiazole **** and sulfamerazine,"’ have been 
applied without benefit. Arnold * administered sulfapyridine to an activ: 
case and, on withdrawing the drug on five occasions, noted five relapses 
within 24 hours, with an elevation of temperature, return of symptoms 
increase in sedimentation rate and leukocytosis. On reéstablishing treat. 
ment with 3.5 gm. of sulfapyridine per day, conditions returned to normal 

Penicillin has been given in several cases ***** to no avail. However, 
Zee ** noted the disappearance of symptoms and nodules after the admin 
istration of 20,000 units of penicillin intramuscularly every three hours for 
15 days, a total of 2,360,000 units. 

The removal of bromide medication in one case * and iodine medication 
in another * corresponded to a remission. 

Other drugs that have been given a therapeutic trial with this form 
panniculitis are quinine,” intravenous gentian violet,® ferrous citrate ° and 
viosterol.® Antiluetic therapy has not been found to alter the course of t! 
disease." * *° 

Among the heavy metals the salts of antimony,” gold,’” *° arsenic * and 
mercury ° have been used without apparent clinical change. Pfeiffer * noted 
a decrease in the size of nodules while giving Fowler’s solution, but during 
its administration new nodules developed. 

Roentgen-ray treatment has been tried frequently, to no avail.”'’ 

Multiple blood transfusions have not influenced the course of this diseas 
in any instance reported.**"** Thyroid and pituitary extracts * have! 
alleviated it. 

The removal of foci of infection, especially diseased tonsils, has beet 
stressed by some authors. In one instance ** the removal was followed | 
the healing of the lesions, in other cases it had no influence.*”** In add’ 
tion, the absence of foci of infection has been emphasized.** ** ”* 


Case REPOR1 


A 39 year old white American male was referred to this office by his 


‘ 


medical doctor on June 10, 1947. He was complaining of feeling generally ' 
recurrent subcutaneous nodules in groin, neck, left cheek and right forehead 
drenching night sweats, increased fatigability and achy joints. 
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[he patient had had good health until three years before, when he developed a 


_ 
— ratchy” pain in the right lumbar region involving an area about 10 inches in 
“ ameter. ‘This pain persisted intermittently for one month, with no apparent cause 
N : local changes, and disappeared spontaneously. At that time a complete gastro- 
Sults ntestinal roentgenogram, intravenous pyelogram and complete blood count were made. 
\]| findings were within normal limits except that his white blood count was elevated. 

rap, [he impression at that time was that of Hodgkin’s disease. 
a Several months later, in 1944, he developed a firm, painless lump about one 
” .nd one-half inches in diameter in the left supraclavicular fossa which did not appear 
be inflamed. His family physician attempted a biopsy at this time, but the mass 

beer seemed to disappear on incision. 

and \ year later, in 1945, he developed an elliptical, painful mass about 3 inches 
des long the left inguinal region without overlying signs of inflammation. This 
yen regressed while being treated locally by a sunlamp and heat. The patient remained 
the same until about a year before he was first seen at this office (June, 1947), at 
aim which time he developed a sharp pain over the left lower chest that made breathing 
pses lificult. These pains radiated up to his right shoulder, to his right lower abdominal 
ms uadrant and into his left subscapular region. The pains recurred over this period 
eat f about a year, lasted a week at a time, and were located in his right shoulder, right 
ral p or left inguinal region. About three weeks before visiting this office, however, 
ver s left malar region became painfully swollen and a small lump developed on the 


t frontal area. The malar swelling became firm and resolved after an ice cap 
; applied. The lump on the forehead disappeared without treatment. At the time 
f the present examination there was a painless, fixed, firm nodule in the right 
poral region, about 8 mm. in diameter, which seemed fixed to the skull. 

For at least five nights in each week for the previous 10 months the patient 
| been awakened by drenching nightsweats, which became less severe with the 
nset of warm weather. His temperature had been ranging up to 99.6° F. toward 
Fatigability had been increasing steadily since onset of ill health. His 
hed at night on retiring and seemed better in the morning on arising. 

t aggravated the pain in the joints. 
patient was given three injections of penicillin, 50,000 units each, two weeks 
his visit on June 10, 1947, and he believes this reduced his evening 


li? 


Systemic Review: The patient had had chronic sinusitis for years, with an acute 

ation in the left frontal sinus prior to the appearance of the nodule in the 

right temporal region. He had a postnasal drip, with a cough in the morning 

luctive of about a half-ounce of clear sputum. He had slight vertigo at this time. 

had had diplopia all of his life. His teeth had been extracted three years prior 

visit because they were infected. Since that time he had suffered from 

glossitis. There were no cardiac or other chest symptoms. He had main- 

weight between 180 and 190 pounds in the past 10 years. His appetite 

r and digestion good. His bowel habit was normal and there were no urinary 

His complexion had been sallow since onset of present illness. 
y History: His family history was noncontributory. There was no history 
lar disease in the family, and the patient had had no close contact with 
known to him to have tuberculosis. 

Past Medical History: He had had the common children’s diseases, and had no 

y of scarlet fever, diphtheria, rheumatic fever, tuberculosis, pneumonia, typhoid 
venereal disease. He had had no operations. 

/ History: He was a sheet metal worker and came into contact with zinc 

moke. He stated he had had the “galvo” shakes on several occasions. 
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However, none of his colleagues working under similar conditions had complaj 
of nodular swellings. The patient was unmarried and his habits were nodest 
Physical Examination: Physical examination revealed a heavy-set, well Oriented 
cooperative male with a sallow, yellowish complexion who appeared to be his stated 
age. He was moderately obese, with broad hips, prominent, low abdominal panniculys 
and with a generally female type of body build and pubic hair distribution. His ni 
was normal. He showed no signs of weight loss. However, he appeared chronically 
ill. ; 


neq 


On his head in the right temporal region was a 5 mm. nontender hard noduyk 
which seemed fixed to the outer table of the skull and was not movable. There 
was another firm, slightly tender, noninflamed, slightly movable, 2 cm. subcutaneoys 
mass in the left infraorbital region. 

The ears were negative and the left maxillary sinus appeared darkened 
transillumination, which was probably due to the overlying mass. 

The conjunctivae and sclerae were normal and there was no sign of icterys jp 
daylight. The pupils responded normally to light and accommodation. The extra. 
ocular movements were well performed. The media were clear and the discs well 
defined and of normal color. The venules were moderately engorged but not 
tortuous. There was a minute, pale area just medial to the left disc. 

The patient had complete dentures ; his tongue appeared normal and protruded i; 
the midline. The nasopharynx was normal; both tonsils were enlarged and diseased 

The trachea was in the midline; the isthmus of the thyroid was palpable but not 
enlarged. There were soft, movable lymph nodes at the insertion of the leit 
sternocleidomastoid muscle and in the supraclavicular fossa. There were no other 
cervical nodes. The axillae were normal and there were several discrete, nontender 
small nodes palpable in both inguinal regions. There was a questionably palpabl 
left epitrochlear node. 

The chest showed a slight scoliosis to the left. The lung fields were entirely 
clear and no rales were noted. Fluoroscopically the chest was negative. His blood 
pressure ranged from 120 min. Hg systolic and 70 mm. diastolic to 140/90. His 
heart size and configuration were normal. There was normal sinus rhythm and : 
murmurs were heard. 

His abdomen appeared symmetrically obese and there were no scars or strié 
No masses, liver, spleen, kidneys or areas of tenderness were palpable. In the 
areas where deep palpation was performed, small ecchymotic spots appeared. How 
ever, no bleeding tendency or petechiae were noted elsewhere. 

There were no herniations, and the genitalia were those of a normal, circumcis 
male. Rectal examination was negative. 

There was no clubbing, edema or cyanosis of the fingers or hands. There was 
definite pallor to the nail beds. Patient had unusually high longitudinal arches 
Neurologically, the patient was normal. 

Laboratory Studies (June 10, 1947): Urinalysis was entirely negative. Boos 
count: hemoglobin 11 gm. or 71 per cent; red blood cells, 3,760,000; white blood 
cells, 7,400, with 69 per cent neutrophils, 28 per cent lymphocytes, | per cet 
monocytes, 2 per cent eosinophils. Blood urea nitrogen: 11 mg. per cent. Fasting 
blood sugar: 97 mg. per cent. Blood uric acid: 3.7 mg. per cent. Kahn test: negative 
Sedimentation rate: 30 mm. in 60 minutes (Westergren method). 

The electrocardiographic tracings appeared normal. 


ste ' 


Further studies were performed after admission to the Presbyterian Hospital 
Philadelphia, as follows: 
“Roentgenologic examination of the pelvis and hip, right foot, and right hane 


show no evidence of bony involvement. There is a small bony exostosis at me 
distal end of the first right metatarsal on the lateral side.” (Edwin L. Lame, “4 
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ine Aspiration biopsy of the sternal bone marrow (R. Philip Custer, M.D.) revealed 
st. shine of significance. An aspiration biopsy of the nodule on the left cheek, how- 
vas reported by Doctor Custer as follows: “Sections disclose the fat lobules of 
ulus to be the seat of inflammation of chronic granulomatous type. The 
separated by strands of inflammatory cells, notably lymphocytes and 





Culus 

iS gait ves, many of the latter containing minute fat droplets in their cytoplasm; an 

nically -casional multinucleated giant cell is noted. Granular leukocytes are virtually absent 
it the inflammatory exudate. The several fibrous trabeculae seen in cross sections 

10dule re quite uninvolved by the inflammatory process. Pathologic diagnosis: Relapsing, 

There ‘el rile, nodular, nonsuppurative panniculitis (Weber-Christian’s disease).” (Figures 


Other laboratory studies performed at the Presbyterian Hospital are as follows: 
protein: Negative. Sedimentation rate: 46 mm. in one hour. Red 
$030,000 per cu. mm. Serum calcium: 10.6 mg. per 100 c.c. Serum 
us iosphorus : 3.82 mg. per 100 c.c. Serum cholesterol: 301 mg. per 100 c.c. Cholesterol 
Xtra- ters: 73 per cent. Total serum protein: 8.14 mg. per 100 c.c. Albumin: 5.51 mg. 
c.c. Globulin: 2.63 mg. per 100 c.c. Alkaline phosphatase: 3.4 Bodansky 
; Basal metabolic rate: plus 8 per cent. Multiple agglutination tests for E. 
sa “O” and “H,” S. paratyphi, S. Schottmiilleri, B. abortus and Proteus OX-19 
| negative. 
ased he patient remained in the hospital for a period of 11 days, with the gradual 
t Not ippearance of the nodule on his forehead in about 48 hours. His temperature 
7° to 97.2° F., with the lowest temperatures in the morning and 
evening. No medication was administered. 

ip Study (February, 1949): The patient remained free of symptoms up 
er, 1948, when, after an episode of diarrhea, he again noted subcutaneous 
stiffness and soreness in the right shoulder. The right arm became 
bly swollen. He developed nightsweats, anorexia, nausea and vomiting. 

ver 10 pounds in the course of about five months. 
ldition to the lymphedema of the entire right arm and shoulder, he de- 
urrent, nontender, hard small groups of nodules over scalp, forehead and 
region. One firm lump over the left temporal region enlarged to 
n diameter. Smaller crops of nodules appeared in a linear arrangement 


yY 


right pectoral region. 
temperature ranged from normal in the morning to 99° and 100° F. in 


time did the nodules break down and ulcerate or leave depressions in the 
their regression. 

tient developed cheilosis and glossitis, which cleared temporarily under 

complex therapy. He had a moist cough productive of clear, frothy 

Discrete, moderately enlarged right inguinal nodes were revealed, some being 

length. His right arm was markedly edematous, with a purplish cyanotic 

ng the biceps area about 5 cm. in width. There was no tenderness to 

g rate pressure. He was given roentgen-ray therapy, which resulted in partial 

| the lymphedema and axillary lymph node enlargement (figures 5 and 6). 

tient was given 4.1 gm. aureomycin hydrochloride for three days and 

g y for the following four days, with no alteration in his course save reduction 
nightsweats. In fact, his arm appeared more swollen during this medication. 

days later the patient became dyspneic because of a pleural effusion. He 

ted to the Presbyterian Hospital, and 1,700 c.c. of cloudy amber fluid were 

the right chest, with relief of dyspnea for two days. It was then 

repeat a thoracentesis, and 2,000 c.c. of fluid were removed from the same 
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lhe cells in this fluid were concentrated by centrifuging and found to consist 
; eosinophilic fibrillar material in which lymphocytes; scattered neutrophils and 
asional clumps of pleural mesothelial cells were enmeshed. This fluid showed 
growth on culture. 
Patient was then given 3.5 gm. of sulfapyridine daily for two days without 
. enefit, and this therapy had to be stopped because of toxic symptoms. 
He developed painless scrotal edema and penile edema with associated right 
11 adenopathy. The edema lasted several days and cleared without therapy. 
sputum became blood-tinged; concentrated specimens were found negative 
tubercle bacilli. 
psy of the nodules in the right pectoral region showed adipose tissue 
nvaded by reticulum cells and a paucity of lymphocytes. Because of the 
| nt roentgen-ray therapy and a similarity to the original biopsy in 1947, this 
sinterpreted as roentgen-treated relapsing, febrile, nodular, nonsuppurative 
The site of the 4 cm. incision for the biopsy healed normally. 
pinal needle, with multiple openings filed along its shaft, was inserted its full 
eth under the skin in the forearm, with the drainage of several hundred cubic 
of clear edema fluid daily. This gave only slight relief of the severe 
ssure within his right arm. 
patient was given 300,000 units of Crysticillin daily for 30 days, with no 
hanges in his clinical course; his temperature ranged from 98° to 101.2° F. 
g this period. 
ture of iodine applied locally to the skin did not effect visible changes. 
infection could be ascertained during this last relapse. 
Skull roentgenogram showed normal sella turcica. 
blood cell count was 4,040,000, hemoglobin 82.5 per cent or 13.4 gm., 
hite blood cell count was 7,800, with a normal differential. The serum 
ere 6.5 mg. per cent, with albumin 4.5 per cent and globulin 2.0 mg. per 
serum cholesterol was 245 mg. per cent, 41 per cent esters. The blood 
el was 1.2 mg. per cent; the urinalysis was normal. Immediate injections 
| from the lesions into the peritoneal cavities of rats did not show any effect. 
patient’s condition grew progressively worse, he became cachectic and 
rch 18, 1949, 
utopsy * the calvarium showed patchy areas of osteosclerosis and myelo- 
[he brain showed focal acute meningitis. Each pleural cavity contained 
tely 700 c.c. of cloudy thin brown fluid. The diaphragmatic pleura was 
by a 5 to 10 mm. thickness of sheets of dense, tough, yellow-white tissue 
nded partly up the lateral pleural surfaces. Scattered 2 to 3 cm. plaques 
tissue were seen higher on the parietal pleurae. The nodularity noted 
skin in the right anterior upper chest wall began at the midline and 
the right axilla. These nodules ranged from 5 to 15 mm. in diameter, 
pink in color and indistinctly defined from the surrounding fat. 


2 and 3. Weber-Christian’s disease. Section through needle biopsy of cheek 
4/) showing nonsuppurative panniculitis. Figure 2 illustrates the uninvolved 
tween two fat lobules typical of the disease. The cellular exudate separating 
in figure 3; there is an admixture of lymphocytes, plasmacytes and histiocytes, 

1 giant cells (not shown). (X 500) 


4. Hodgkin's disease. The complicating tumor responsible for the patient’s death 


ude up of the usual multiplicity of mesenchymal cell types characteristic of the 

form of Hodgkin’s disease. The appearances are superficially those of the 

gina! panniculitis, except that the fibroblastic component is richer. In other areas, the 
ipted reticulum-cell sarcomatous characters. (X 500) 


I 7 eee and described by John A. Fust, M.D., Resident Pathologist, 
ospital. 




















1196 JOHN D. HALLAHAN AND THOMAS KLEIN 


The heart weighed 220 gm. The visceral pericardium, particularly above the 
diaphragm, was so thickened by the infiltration of firm white tissue that it formed 
a rather rigid shell. The heart also contained various sized nodules in jts upper 
portion. 

The right lung weighed 1,200 gm. and the left 1,700 gm. The parenchyma jy 
each was gray and extremely moist. The pleural surfaces were irregularly involves 
by thick, somewhat inelastic plaques of pinkish-yellow tissue. This ‘was meet 
prominent over the diaphragmatic pleural surfaces, and in this neighborhood thy 





Fic. 5. Demonstrates marked lymphedema of right arm. Sutures show site of biops 


tissue was seen to invade the lung parenchyma. The bronchioles and bronchi of the 
lower lobes and, to a lesser extent, of the upper lobes were considerably thick ne 
and made rigid by infiltrating white tissue. No focus of bleeding was found. Ly™ 
nodes in the mediastinum were apparently replaced by hard pink-white tissue 
did not comprise the bulk of the tumor tissue in this area. 

The spleen weighed 220 gm. and had a taut, tough capsule. The 
was bloody, dark red and stippled with 2 to 3 mm. points of soft white t 
were interpreted as being hyperplastic follicles. 
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kidneys weighed approximately 180 gm. apiece. Their cortical surfaces were 
mooth but there was a fine diffuse pitting. Nodules of tumor tissue were seen 
‘ly scattered through the medullae and cortices. The smallest was 5 mm. in 
er and the largest approximately 5 cm. in diameter. 
ureters and urinary bladder were normal. 
tomach was distorted by the mediastinal mass which extended to the 
senteric vessels and which was lying on the lesser curvature. There 





Close-up with tangential light showing the nodules of Hodgkin’s 
disease over the right clavicular area. 


eding of thin plaques of white firm tissue over the serosa of the small 


el. A few such plaques were observed on the parietal peritoneum. No 
ilceration, hemorrhage or new growth was seen within the bowel. 

weighed 2,500 gm. The capsule was smooth and glistening except for 

or tissue over its upper surface. The biliary tree was surrounded but 

t occluded by tissue extending up from the mass lying near the superior 

sels. The liver parenchyma was grayish-red and the central veins 


rmly dispersed and dilated 
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The pancreas was encroached upon by the mass of tumor tissue surrounding th 
superior mesenteric vessels, although fairly well demarcated from it. The pancreat 
lobulation had been preserved and the tissue was pinkish-yellow. 

The right adrenal was also bordered by tumor tissue lying above it but no 
involved by it. The cortex was dark yellowish-brown. The left adrenal was com. 
pletely surrounded by very hard white tissue, although again not invaded 

Microscopic sections of the tumor were typical of Hodgkin’s disease with diffy: 
reticuloendothelial neoplasia, eosinophilic infiltration and Reed-Sternberg  c¢! 
Tumor tissue was identified in the lungs, lymph nodes, kidneys, liver, gastrointesti; 
tract and periadrenal fat. 

In none of the sections made post mortem were there any findings sugges 
of panniculitis. 

The conclusion drawn from this case was as follows: In 1947, at the time of 
first successful biopsy, he was ill with relapsing, febrile, nodular, nonsuppurat 
panniculitis. This was apparently his last relapse, and he later developed and 
of Hodgkin’s disease. 


SUMMARY 


A comprehensive study was made of the available literature on relapsing 
febrile, nodular, nonsuppurative panniculitis. 

1. This disease was first described by Pfeiffer * in 1891, and sir 
time almost 50 additional cases have been reported in the literature 

2. The etiology is unknown. Halogen medication, focal infe 
tuberculosis and biochemical disturbances in fat metabolism were discuss 
as possible factors. 

3. The incidence of the disease is variable. It is most commonly) 
in obese females between the second and fourth decades of life. Ther 
no apparent racial, hereditary, familial, occupational, seasonal or geograp! 
relationship. 

4. The involved fat is denser than ordinary fatty tissue. Microscopi 
the picture is that of edematous fatty tissue with intercellular, inflammat 
cellular infiltration. At autopsy, similar inflammatory reaction may 
noted in other fatty deposits of the body. 

5. Clinically, this disease is characterized by the incipient development 
single to multiple nonsuppurative, subcutaneous nodules, with fever 
malaise. These episodes may last several days to months and may recur 
intervals of a few days to years. The inflammatory nodules may regres 
leaving a depression in the skin marking their former site. 

6. A diagnosis is made on the basis of the clinical picture and a! 
of the involved fat. 

7. The prognosis is guarded. Several cases have been reported in w! 
the patient apparently died of the disease. Most cases live with the thr 
of recurrence of symptoms. 

8. There is no specific treatment for this disease. 

9. A case is presented of a 39 year old white American male wh 


followed for over a year and a half and who finally died of Hodgkins 


disease. 
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INTERSTITIAL GASTRIC EMPHYSEMA FOLLOW- 
ING GASTROSCOPY; ITS RELATION TO THE 
SYNDROME OF PNEUMOPERITONEUM 
AND GENERALIZED EMPHYSEMA 
WITH NO EVIDENT 
PERFORATION * 


By Sipney M. Frerst, M.D., Hyman M. Rostnson, M.D., Brooklyy 


IN 
New York, and Louis Lasacna, M.D., Baltimore, Marvland 


PNEUMOMEDIASTINUM or pneumoperitoneum that appears after gastros 


copy is often attributed to a rupture of the esophagus or stomach during 


instrumentation. Since the introduction of the rubber-tipped flexib/ 
gastroscope, however, this complication has been encountered only infr 
quently. In over 3,000 gastroscopic examinations, representing the c 
bined experience of the authors, such an accident has yet to occur. Only | 
perforations in 22,351 examinations were reported to Schindler’ by 6 
gastroscopists in response to a questionnaire. Of the eight gastric perfor 
tions, five were with the sponge-tip and three with the finger-tip gastroscop 
The other two cases were a perforation of the hypopharynx and on 
jejunum. 


Pneumoperitoneum following gastroscopy without evident visceral per 


foration is being encountered with increasing frequency. Six case reports 


have been published. Schiff, Stevens and Goodman * were the first to cit 


an instance in which a considerable amount of unsuspected free air was 


found under both diaphragms four days after an uneventful gastroscoy 


The patient had no symptoms and, were it not for the preliminary fluoroscopy) 
prior to routine roentgen-ray examination of the gastrointestinal tract 


he would not have been known to have a pneumoperitoneum. It is possibl 
therefore, that other such cases are being overlooked. 

The other five reported cases were promptly recognized at the tu 
gastroscopy. Schindler * suspected a perforation in his patient becaus 
stomach collapsed immediately after being inflated and only a fi 
glimpse of a grayish-white membrane was obtained. After removal of th 


_ 


gastroscope, the patient complained of distention and faintness. Pneu 


moperitoneum was present clinically. The air escaped with a whistlu 


sound when laparotomy was performed three hours later, yet no lesion \ 
found even after the stomach had been inflated with oxygen under 
pounds of pressure. This patient made an uneventful recovery 
* Received for publication June 7, 1949. ; ws 
From the Medical Services, Maimonides Hospital, Brooklyn, New York 
Department of Medicine, State University of New York Medical College at 
Dept. of Medicine. 
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Berk ‘ reported a similar experience. After facile introduction of the 
vastroscope a normal light reflex was obtained, but then the stomach im- 
mediately collapsed. The patient complained of a sense of fullness and 
ohtness substernally but no pain. The temperature, pulse, blood pressure 
nd blood count remained normal. Twelve hours later, after the patient 
leveloped a chill and abdominal pain during a glucose infusion, the 
abdomen was explored. On opening the peritoneum, air escaped with a 
vhistling sound. No tear in the stomach or abdominal esophagus could 

lemonstrated. 

Chamberlin ® passed the instrument easily but noted difficulty in in- 
iting the stomach. A large amount of mucus was present and the ulcer 
nly momentarily visualized. After the examination the patient belched 
usly. The abdomen was distended and emphysema of the scrotum 

ted. The leukocyte count was 20,000. Temperature, pulse and 
pirations were normal. When operation was performed the peritoneum 

under marked tension, and a gust of air escaped when it was entered. 

physematous blebs were noted on the lesser curvature extending into 

indus. Marked retroperitoneal emphysema was observed over the 

\n ulcer crater on the posterior wall, 2 cm. in diameter, was 

The mucosa was velvety, edematous and grayish-white. The 

hatic and perineural spaces were noted to be dilated, and the author 

ggests this as the possible pathway for the air. Three days later 
hysema was present in the neck and suprapubically. 

Lichstein and Wharton * encountered minimal resistance just beyond 
rdia after introducing the gastroscope. The mucosa was visualized 
beyond it, a slitlike opening which widened when the stomach was 

and then drew together. ‘The lips of this slitlike opening were 
and not indurated. The patient was pale but in no distress. Liver 

Iness was replaced by tympany. The patient was explored and it was 
estimated that several hundred cubic centimeters of air escaped from the 
eritoneum. No lesion was demonstrated even after the stomach was 

led with air. 

{he sixth case, reported by Gilbert, Knight and Dalton,’ had cooperated 
d the scope was passed without difficulty. There was a fleeting 
of mucosa before the stomach wall collapsed. It was impossible 

ite the stomach. When surgery was performed three hours later 

ritoneum pouched into the incision. Upon opening it a loud gust 

ur escaped. The stomach was half-filled with water but no perforation 
| be demonstrated. 

\s suggested by these authors,’ a certain pattern of symptoms is noted 
€ cases of pneumoperitoneum without visceral perforation following 

sastroscopy. It is important to differentiate this condition from the pneu- 
neum resulting from an actual tear of the stomach wall after 
entation, since surgery is indicated in the latter. It will be the 
of this paper to elaborate the syndrome of pneumoperitoneum with- 
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INIES 


ut perforation (see chart), and to present a case which demonstrates a 
m whereby the air may enter into the peritoneal cavity, mediasti- 
peritoneal space and subcutaneous tissues. 


Case REPORT 


\pril, 1944, a 51 year old white male had a hematemesis of 500 c. c. and 

ry stools. Roentgenologic examination of the gastrointestinal tract failed to 

ource of hemorrhage. During the next three years the patient was 

ee of symptoms despite a nonrestricted diet. In May, 1947, however, 

vomited an estimated liter of blood. The roentgenologic examination 

| a constant irregularity in the pyloric region, with slight gastric residue and 

the emptying time of the stomach. Surgical exploration was advised but 

he patient was placed on a bland six-meal dietary régime with antacids, 
symptoms until July, 1948. 





1. Penetrating ulceration of lesser curvature of the pars media. 


seen by us in the gastrointestinal clinic of the Maimonides Hospital 
t time on August 20, complaining of epigastric pain. Roentgenologic 
revealed a penetrating ulcer niche on the lesser curvature of the pars 
tomach (figure 1). He failed to respond to an ambulatory ulcer régime, 
mber 10 gastroscopic examination was performed. 

ler flexible Schindler type gastroscope was used. No difficulty was 
in passing the instrument through the cardia to the deep position, but 
mach was being inflated a distinctly increased resistance to the introduc- 
vas noted. In order to obtain adequate visualization, more than the 
t ot air had to be insufflated into the stomach. The antrum was visualized 
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as a slitlike triangular opening with prominent honeycombed rugae Suggestive oj 
hypertrophic gastritis. The stomach remained inflated but appeared rigid. Peristajs;. 
was absent. As the gastroscope was withdrawn to position TWO, a white velamen. 
tous, shining, curtain-like structure, over which several prominent branching blo 
vessels formed a rete, billowed up before the objective. The appearance was 1} 
that seen in the fundus of the eye following separation of the retina. The ule: 
could not be visualized because of this white membrane floating before the objectiv. 
Following the withdrawal of the gastroscope the patient complained of som 
substernal and epigastric pressure. He was pale and had a pulse rate of 99 hy 
was in no acute distress. Pneumoperitoneum could not be demonstrated by phys en 


— 


Fic. 2. Pneumoperitoneum demonstrating marked subdiaphragmatic collection 


signs. He was admitted to the hospital immediately. Two hours later th 
appeared fairly comfortable but was hoarse and complained of vague pains 
cervical region, shoulders, flanks and abdomen. His neck was moderatel; 
and subcutaneous emphysema was present in the neck, anterior and lateral c! 
and anterior and lateral abdominal wall down to the inguinal ligaments. 1 
were normal to physical examination. The heart sounds were distant, and to the 
of the sternum a “mediastinal crunch” was heard. There was slight tenderness 
both lower quadrants of the abdomen, but no masses or organs were felt 

of liver dullness was diminished. The pulse was 80 per minute, the temperatu 
98.6° F., the blood pressure 120 mm. Hg systolic and 80 mm. diastolic 
laboratory examination revealed: hemoglobin 12.5 gm., leukocyte count 11, 
74 per cent segmented neutrophils, 18 per cent nonsegmented neutrophils, 5 per 


4 
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~phocytes, 3 per cent monocytes. Urinalysis was normal. Blood sugar was 85 


fed 
—_ 


r cent ¢ 


ne? 
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| seru 


" 


alka 


with 
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W ith 


gen 


subc utan¢ 





cent, blood urea nitrogen 10 mg. per cent, serum chlorides 91 mEgq,/liter, 


1m protein 5.63 gm. per cent with 3.2 gm. per cent of albumin and 2.43 gm. 


| ° . . . . 
globulin; cephalin flocculation was negative in 48 hours, icterus index 


ine phosphatase 4.0 King-Armstrong units, serum cholesterol 172 mg. per 
40 mg. per cent of free cholesterol. 

tin several hours the area of liver dullness could no longer be outlined. 
ograms (figures 2, 3) revealed a pronounced pneumoperitoneum, as well as 
ous emphysema of the abdominal and thoracic walls and of the cervical 
Air was present perirenally and in the retroperitoneal structures (figure 4) 


liastinum. One hundred thousand units of penicillin every three hours and 





streptomycin every six hours were administered intramuscularly as a 
measure. Nothing was given by mouth. The blood pressure, pulse, 


ns and temperature remained normal. Subsequent white blood counts 


between 7,500 and 9,100, with normal differential count. Laryngoscopy re- 


yy 
y 


involvement of the lumen and no abnormality of the vocal cords. There 
leterioration in the patient’s general condition. Nevertheless, since the 
of a gastric perforation existed, the surgical consultant advised laparotomy, 


ours following admission the patient was explored surgically by Dr. A. 


n the peritoneum was opened there was the hissing heavy escape of air 


ure. No free fluid was present in the abdominal cavity. On the lesser 
t the body of the stomach an indurated, apparently benign gastric ulcer 
"here was no evidence of perforation in this area. The entire stomach 
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and the abdominal portion of the esophagus were carefully examined. 

opening of the lesser sac and examination of the posterior wall of the 

There was no evidence of perforation. Extensive vesiculation by air of 

omental structures, especially the gastrohepatic ligament and greater on 

noted. Blebs of air were present beneath the serosa of the stomach extendin 

wards toward the fundus and distally toward the duodenum. There was no evideng, 

of a duodenal ulcer. % 
The patient made an uneventful recovery. The subcutaneous emphysema gra 

ually decreased and was not demonstrable at the time of discharge on the nineteen 

postoperative day. An esophagram performed 13 days after operation was entirely 


normal 
While at the convalescent home, in spite of adequate medical 
patient continued to have epigastric distress. On November 3, 1948, 


i i et —s a 


Fic. 4. Carotid sheath and cervical emphysema. 


after discharge, he became dizzy and lost consciousness. He was re 
the hospital, where he passed tarry stools and was found to be anemic 
prepared for surgery with transfusions, and a subtotal gastrectomy was 
The postoperative course was uneventful and he was discharged sympt 
November 28, 1948. 

The surgical specimen was examined by Dr. A. Kantrewitz. It « 
a portion of resected stomach and duodenum. An area of firm induration 
approximately 5 cm. in diameter was present on the lesser curvature. T! 
surface of the stomach at this area was smooth and glistening, and the 
of the external surface of the stomach was not remarkable. Upon opening t! 
an ulcer was seen 2 cm. from the pyloric antrum which measured 3.5 cm 
and had an excavated and hemorrhagic center. The edges of the ulcer wert 
and appeared firmly indurated for an area about 2 cm. in width on eit! 
the ulcer. The rugae of the stomach appeared heaped up. The mucosa 


He 
per! 


m.t 
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of the stomach had a cobble-stone appearance. On cut section through the 

‘ xcavation was found to extend to a depth of 0.8 cm. It had penetrated 

7 . mucosa and the submucosa, with its apex pointing at the serosa. The 

-, of the excavation had a hemorrhagic appearance. 

“Microscopically, the entire margin of the ulcerated area revealed the presence 
- structures varying considerably in size, shape and nuclear appearance. 
re frequent. Shadows of necrotic neoplastic tissue were noted over the 

» area. Invasion was noted through all coats to the serosa. The pathologic 
is was adenocarcinoma of the stomach. 


tne 


CoMMENT 


The first reaction to finding pneumoperitoneum or emphysema after in- 
strumentation is to attribute it to traumatic rupture of a hollow viscus. It 
s important to remember that free air in the peritoneal cavity and contiguous 
tissues may occur without obvious clinical or anatomic evidence of such 

ration. Asymptomatic pneumoperitoneum occurring spontaneously has 
en described in cystic pneumatosis of the intestine.* It has been seen 
as a complication of advanced gastrointestinal scleroderma.’ Diffuse 
emphysema extending from the rectum to the base of the skull, infiltrating 
the retroperitoneal space, subdiaphragmatic region, anterior mediastinum 
nd paravertebral spaces has been described following air insufflation of the 
Brown and Fine *® reported such a case during double contrast 
nema study. Pneumoperitoneum was not present. The patient was 
symptomatic and recovered in three days. No tear of the mucosa could 
lemonstrated by proctoscopy. 

in the seven reported cases of pneumoperitoneum without demonstrable 
perforation of the stomach or esophagus, several explanations have been 
fered for the presence of the ectopic air. Schindler * postulated a tiny tear 
stomach which rapidly seals over, so that even three hours later it is 
longer demonstrable. Chamberlin ° felt that the air seeped through the 
ise of the ulcer or passed through the perilymphatic and perineural spaces. 
wever, the large amount of free air under pressure in the abdominal 

y in all of the reported cases would suggest a different mechanism. 

it has been shown by Macklin * that when intraalveolar pressure in the 
lung is increased sufficiently so that the bases of the alveoli bordering on 
the blood vessels rupture, pulmonary interstitial emphysema results and air 

rs the perivascular sheaths. The air will dissect its way along these 

is to the hilum of the lung. The emphysematous blebs formed there 
creating mediastinal emphysema and its sequelae. In a similar 

t can be reasoned that when the stomach is inflated with air during 

‘py an undue increase in intragastric pressure may occasionally re- 

, either as a result of sphincteric spasm at the pylorus and cardia, or 
in generalized increased tonus of the gastric musculature. Air might be 
‘into the perivascular sheaths through a superficial erosion or other 
int in the mucous membrane. The air will travel along the 
iscular sheaths until the serosa is reached. Since the serous coat is 
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very loose, the air can then quickly dissect its way along the Peritoneal 
reflections of the stomach. The air will infiltrate into the gastrohepatic 
ligament and greater omentum, with large air vesicles forming throughout 
these structures. When the pressure in them is great enough these vesicles 
rupture. 

Confirmation that air may be driven into the wall of the stomach }) 
inflating it during gastroscopy is found in the work of Myhre and Wilsop* 
They studied 119 patients, 24 hours after gastroscopy, by posteroanterio; 
projection roentgen-ray examination in the erect position. In two cases 
they were able to demonstrate a line of decreased density surrounding the 
gastric air bubble. ‘This they interpreted as evidence of interstitial gastr 
emphysema. There was no pneumoperitoneum and the two patients y 
symptom-free. 

It is also interesting to note that Chamberlin,’ Gilbert and Knight‘ 
this report mention the increased resistance to inflation of the stomac! 
Brown and Fine,” in their colonic case, also noted the increased resistance 
inflation, the degree of resistance even suggesting obstruction in the cathete: 
Pneumatosis cystica of the intestines frequently is associated with spasm 
obstruction.* Thus evidence exists that some local change in tonus of the 
muscle may cause an unusual increase in intraluminal pressure which 
rare instances, forces the air into the perivascular sheaths and sets up th 
previously described chain of events. 

In retrospect, the white velamentous structure covered by a prominent 
vascular rete which we observed billowing into the lumen, the distinct 
rigidity of the gastric wall and the triangular-shaped antrum with absent 
peristalsis represented evidence of interstitial emphysema of the stor 
with submucosal and subserous penetration of air. Schindler * may ha 
caught a glimpse of a similar lifting up of the gastric mucosa, for he descril 
a fleeting white membrane. The white membrane probably represented t 
mucosa being separated from the vascular submucosa as the air travel 
along the perivascular sheaths. When the tissues became permeated w 
air, peristalsis ceased and the gastric wall became rigid. 

The air then proceeded to dissect along the serosa of the stomach 1 


the gastrohepatic and phrenicoesophageal ligaments and into the greater 


omentum. Emphysematous blebs were formed as seen at operation. 5 
sequently, several of these presumably ruptured, causing a pneumoy 
itoneum. The retroperitoneal, mediastinal and subcutaneous emphysen 
resulted as this process continued. The air passed beneath the serosa alot 
the peritoneal reflections of the duodenum or around the diaphragms to 
retroperitoneal space and by way of the phrenicoesophageal ligament a! 


—prute 


aortic hiatus into the posterior mediastinum and thence into the cer\ 


and subcutaneous region. 
It cannot be denied that the air may also extend to the subserous 4! 
by direct extension. If there is a chronic ulceration penetrating to ™ 


ome edges 


serosa, the air might be forced into the wall along the overhanging 
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the ulcer and dissect along the subserosa, the subsequent course being 
‘dentical to that previously described. 

All of the reported cases have in common a massive pneumoperitoneum 
with the air under tension. There is a remarkable dissociation of physical 
éndings and symptoms. It seems unlikely that such a large amount of air 
-ould come from a perforation in the commonly accepted surgical sense with- 
ut more systemic manifestations. In three of the six reported cases, 
emphysematous blebs were noted beneath the serosa. It follows, therefore, 
that this symptom complex represents an interstitial gastric emphysema 
leading to pneumoperitoneum, rather than actual perforation by the gas- 
troscope. The treatment should, therefore, be supportive and conservative. 
\ctive surgical intervention should not be necessary. Peritoneal decom- 
ression by a needle may be done, in view of the pressure under which the 
air is found in the peritoneal space. 


SUMMARY 


1. The symptom complex of pneumoperitoneum and generalized em- 
physema without demonstrable visceral perforation after gastroscopy is 
liscussed. 

2. The gastroscopic appearance of interstitial gastric emphysema is 
lescribed 

3. A possible mechanism for the spread of air producing the pneu- 
operitoneum and generalized emphysema following gastroscopy is pro- 


[t is suggested that, in the absence of systemic manifestations, the 
sence of a large amount of peritoneal, retroperitoneal and subcutaneous 
after gastroscopy does not necessarily indicate surgical intervention. 

Exploration may be held in abeyance and a supportive régime employed, 
hus sparing the patient the risk and discomfort of an abdominal operation. 
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a SARCOIDOSIS. V. THE EFFECTS OF PREGNANCY 
0 ON THE COURSE OF THE DISEASE * 


enema By SamuEeL W. Donaxpson, M.D., ArtHur C. Tompsert, M.D., 
Rorert H. Grexin, M.D., and ArrHur C. Curtis, M.D., F.A.C.P., 
Ann Arbor, Michigan 


itions Since Schaumann * first called attention to the systemic manifestations 
 Boeck’s sarcoid, the articles published on the various manifestations of 
his disease have reached voluminous proportions. It is not the purpose of 
this paper to review the disease or to enter into the controversy which centers 
ver its etiology. Many excellent reviews * have been published in recent 
ears, and the reader is referred to these for further information. 
It is thought by many workers in the field that sarcoidosis is a non- 
iseative form of tuberculosis. Certainly it is often difficult or impossible 
ferentiate the two diseases on the basis of the pulmonary picture alone. 
s a well established fact that active tuberculosis is a contraindication to 
pregnancy. The patients frequently get worse during the pregnancy, when 
metabolism is increased, or following the pregnancy, when the tem- 
rary splinting of the diaphragm by the abdominal mass is suddenly re- 
ed. However, we have been unable to find any references to the effects 
hat pregnancy may have on sarcoidosis. 
Three patients with active sarcoidosis followed during and after their 
regnancies are reported herein. 


Case REPORTS 


A 31 year old negro housewife was admitted December 29, 1941, to a 

tuberculosis sanatorium with a diagnosis of reinfection, pulmonary tuberculosis, 

| B. At the time of admission she had a generalized lymphadenopathy, and 
entgenograms revealed bilateral pulmonary infiltration, more extensive on the left. 
rimary temporary phrenic was done on January 6, 1942, and repeated on 
\ugust 4, 1942. The pathologic report on a cervical gland biopsy was: low grade 
losis or Boeck’s sarcoid. Sputum examinations were negative and tuberculin 
gative to all dilutions to 1:100. An axillary gland was removed December 

-2, 1942, and the pathology report on this tissue was Boeck’s sarcoid. The patient 
lischarged and her health remained good. Roentgenogram on November 13, 

4 (figure 1) still showed infiltration in both bases. She subsequently became 
regnant and, after an uneventful prenatal period, was delivered February 23, 1945. 
Roentgenograms of May 15, 1945, showed the chest changes were more pro- 
ed (figure 2), and she was again admitted to the same sanatorium. At this 

me Kahn, urine, sputum, repeated gastric washings and skin test, 1: 100 dilution for 
cidioidal infection, were all reported as negative. The patient was again dis- 
tged, and films on January 15, 1946 (figure 3) showed a marked improvement 


* Received for publication July 2, 1949. 
“rom the X-ray Department of St. Joseph Mercy Hospital and the Department of 
tology and Syphilology, University of Michigan Hospital, Ann Arbor, Michigan. 
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of the pulmonary changes. The patient remained in good health. Sputum exam), 
tions remained negative, and check-up films at three and six month intervals {ai}, 
to show any appreciable change in either lung. Following another uneventfy! preo 
nancy, the patient was delivered of a second child April 3, 1948. te 
noted on check-up films since the second pregnancy, and the patient has remained 
Chest films of both the newborn infants were reported as nega; 


ative 


No change has bee: 


good health. 
Roentgenograms of both feet and hands on April 17, 1948, were ne 


bony changes. 


Case 1. Film taken two years after a temporary phrenic on the left 
the time pregnancy began. 


28 year old housewife first consulted her physician April 
There was no history of fever, weight loss 


Case 2. A 


because of a chronic cough. 
Roentgenograms of the chest at that time showed a diffuse 


No definite diagnosis was made and no treatment institut 


ant 
i 


sputum. 
both bases. 

patient requested that the films be sent to the Tuberculosis Division of th 
State Department of Health. A diagnosis of nonspecific pneumonitis was ! 
recommendations for further investigation in order to rule out pulm 
losis. The patient developed a generalized lymphadenopathy and was 
Several glands were removed and the path 


University Hospital 


tne 
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videspread infiltration of noncaseating epithelioid tubercles, characteristic of 





amit stated: V 

fail ‘eck’s sarcoid. The adenopathy was still present jn June, 1944, but the patient 
preg. ‘ated that she was in good health. She was seen again in April, 1945, and at that 
s beer me she was three months pregnant. In September, 1945, she was delivered of a 
ned i sormal infant. Microscopic examination of the amnion, cord and placenta revealed 
zat normal tissue. Periodic chest examinations at various places during the interval 


the discovery of the lung disease and the termination of her pregnancy 
to show any appreciable changes in the areas of infiltration. Except for 








Case 1. Three months after delivery showing the lung changes to be more 
pronounced than they were before pregnancy. 


4 , tions in technic, the films were practically identical. Roentgenograms of both 
eet were negative except for rarefied areas in the left great toe. The 
hen disclosed the fact that she had had a clinical diagnosis of gout, with 

to specific therapy for gout, before her first chest examination. 
was next seen in October, 1948, at which time she gave a history of repeated 
ract infections during the past two years and stated that these attacks were 
with renal colic. At this time her pulmonary changes showed a marked 
4 gt n. Intravenous pyelograms were normal. In February, 1949, she had a 
elevated nonprotein-nitrogen and plasma globulin. Sarcoidosis of the kid 


> 
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ney was suspected but her condition improved under therapy and she js 


parently in good health. 

Case 3. A 34 year old negro woman was admitted to the University oj 
Hospital in May, 1947, with a two-year history of skin lesions on the fac: 
ing and pain in several joints. She was six months pregnant. She had | 
and several miscarriages during 1941-42. Adequate treatment for syphil 
given at that time. At the time of admission she had a large fungating 
atous lesion on the tip of the nose and several pigmented papular and nod 


nt 


months after delivery, showing improvem« 
moderate infiltration 


over the bridge of the nose and onto each cheek. Fingers of the 

right foot and ankle edematous. The Kahn test was d 
1: 10,000 but 1 plus to 1: 1,000 dilution. Pathology 
That of 


deformed and 
berculin negative 
biopsy from a nodule on the cheek was compatible with syphilis. 
an amputated left finger revealed noncaseating tubercles, with giant c« 
as the decalcified bone. Roentgenogram of the chest sho 
and an increase in lung marking in both bases. Fil 
destructive changes in phalanges of the | 


tissue as well 
hilar adenopathy 
of bone involvement showed 
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) ap. the distal end of the right tibia and fibula. Cystic areas of destruction were seen in 
. metatarsals of both feet and phalanges of the toes of one foot. The patient 
ligan -eceived dihydrotachysterol therapy for her sarcoidosis.* She also received intensive 
well venici therapy because of the history of lues and the existing pregnancy. No 
hilis -hange was noted in lung, skin or bone lesions. In July, 1947, after a normal labor, 
beer she v lelivered of a normal living child. The dihydrotachysterol therapy was 
lon ‘ontinued until the last week of December, 1947, with continued gradual improve- 
he patient was again seen in October, 1948, at which time she was feeling 

he skin lesions had practically healed. 


DISCUSSION 


[hree patients with sarcoidosis were followed during and after preg- 

y. All three patient had pulmonary involvement. ‘Two of the patients 

so had generalized lymph gland involvement, and the third had involve- 
ent of the skin and bones. 

[he pregnancies and postpartum courses were completely uneventful in 

ises 2 and 3. Normal babies were delivered, and there was no demon- 

strable change in the course of the disease. Case 2 remained well for three 

ears, when she was again seen for possible kidney involvement, but this 
tainly cannot be blamed on her pregnancy. Case 3 was followed for one 
da half years after delivery and steadily improved during this time. 

Case 1 experienced an exacerbation of her pulmonary disease following 
ry. This was asymptomatic, but hospitalization was advised for 
up examinations. Her chest cleared considerably within eight months 

wing delivery and has remained the same up to the present time. Her 
was normal, and she has since delivered another normal baby with no 

ffects. The exacerbation that did occur in the pulmonary picture was 

t severe and was of little actual consequence. Although it may well have 

| related to the pregnancy, the course of sarcoidosis is frequently one of 
ual change, and this exacerbation may have been purely coincidental. 


CONCLUSIONS 


ree cases of women with sarcoidosis who passed through a normal 
incy are presented. 
change of significance was observed in the clinical course of the 
se during or after pregnancy. 
babies in all instances were normal. 
s believed that sarcoidosis is not a contraindication to pregnancy, and 
that pregnancy does not significantly alter the course of the disease. 
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PURPURA AS A MANIFESTATION OF PENICIL- 
LIN SENSITIVITY * 


By Leo H. Criep, M.D., Pittsburgh, Pennsylvania, and 
SHELDON G. CoHEN, M.D., Pittston, Pennsylvania 


INTRODUCTION 


PURPURA as a manifestation of penicillin sensitivity has been reported 
nfrequently. Price’ first reported a “punctate purpuric eruption” occurring 
, patient receiving intramuscular penicillin, and noted that the eruption 
ppeared for two days preceding the onset of urticaria, arthralgia, fever, and 
kocytosis. Hinman, Warner and Li * reported the development of “giant 
ymoses” over the entire body, but most pronounced over the injection 
on the buttocks, in an 85 year old white male, seven days after a 
rlatiniform and urticarial penicillin eruption had subsided. Anderson * 
ribed “an anaphylactic (intestinal) purpura associated with transient 
ng of the joints and subcutaneous tissues and a toxic nephritis” appear- 

a 37 year old male, following a second course of intramuscular 
llin therapy. Derzavis and Beinstein * reported a skin eruption con- 
ng of hemorrhagic vesicles, preceded by an erythematous maculopapular 
n, and progressing to gangrenous ulceration, in a 56 year old white 
receiving intramuscular penicillin in oil and beeswax. In a recent 

w of the literature on penicillin reactions by Brown® “based on 308 
pers published on this topic between March, 1943, and October, 1948, and 


ional 52 papers in which sensitivity is mentioned but neither defined 
lescribed,” there are no other reports mentioned on purpura or skin 
s resembling purpura as a result of sensitivity to this antibiotic. 


infrequency of this manifestation of penicillin sensitivity prompted 

ort of three patients who have recently come to our attention. 
ologic studies were done in an effort to determine the possible 
inism of the production of this hemorrhagic disorder. 


CASE REPORTS 


A 56 year old white male coal miner was admitted to the hospital on 

r 16, 1948. For the two weeks prior to admission he had received daily 

lust inhalations as prescribed by his family physician for an acute bronchitis. 
iter this therapy was begun he noted edema of the lips and eyelids. When 

n the hospital, he presented a delayed serum sickness type of clinical picture 
ting of fever (100.2° F.), arthralgia, generalized joint pain, urticaria, angio 


ive 1 for publication May 10, 1949. 
Section on Allergy, Department of Medicine, School of Medicine, University 
and the Veterans Administration Hospital, Aspinwall, Pennsylvania 
shed with permission of the Chief Medical Director, Department of Medicine and 
veterans Administration, who assumes no responsibility for the opinion or con- 


vn by the author. 


1219 








1220 LEO H. CRIEP AND SHELDON G. COHEN 


edema of the eyelids, lips and dorsum of the hands, and soft tissue swellings about the 
joints. Four days later he developed purpura on the lower legs, dorsum of the hands 
and wrists (figure 1), arms and back. Blood pressure was 140 mm. Hg syetolie 
and 90 mm. diastolic. The liver was felt one to two fingerbreadths below the costal 
margin. The remainder of the physical examination was within normal limits 
There was no past history of allergy, previous penicillin administration, or drug 
sensitivity. 

Laboratory Data: Red blood cells, 4,500,000; hemoglobin, 13 gm.; white blood 
cells 7,600 (polymorphonuclears 64, lymphocytes 32 and monocytes 4). Kahn 
negative. Sedimentation rate, 23 mm. per hour. Blood platelets, 250,000. Bleeding 


1 


time (Duke’s method) was 1.25 minutes. Coagulation time (capillary tube method 


showing purpura of the dorsum of the hands an 
wrists, due to penicillin sensitivity. 


was 3.75 minutes. Prothrombin time (Quick’s method) 14 seconds, con 
seconds. Clot retraction was complete in 24 hours. Urinalysis negativ: 
proteins 7.7 gm. per cent, albumin 5 and globulin 2.7. Liver function stu 
normal. Chest roentgenogram revealed evidence of pneumonoconiosis 
cardiogram was normal. The tourniquet test (Rumpel-Leede capillary frag 
was positive. Penicillin intradermal skin test (2,000 units), according to tl 
of Peck, Siegal, Glick and Kurtin,® gave a positive 48 hour delayed reaction 
patient was given antihistaminics and intravenous calcium gluconate. Du 
next 11 days the purpura faded, the fever subsided, and the urticaria, angioedet 
arthralgia disappeared. The Rumpel-Leede test became negative on t 
hospital day. 

Case 2. A 51 year old white male postal clerk was admitted to tl 
on March 1, 1949. Fourteen days prior to hospitalization, his family phy 
given him one intramuscular injection of crystalline penicillin and one « 





PURPURA AS A MANIFESTATION OF PENICILLIN SENSITIVITY 1221 
lin for symptoms of chronic bronchitis. Nine days later he received a second 
iscular injection of procaine penicillin. The following day he noted redness 
salms of both hands, followed by generalized urticaria, swelling of the eyelids 
nt pains. The past history was negative for allergy, previous penicillin therapy 

» sensitivity. Upon admission, he presented the clinical picture of a delayed 

ru ickness pattern, consisting of fever (103° F.), arthralgia, angioedema of the 
lids, soft tissue swellings of the dorsum of both hands, generalized giant urticarial 
eals of the trunk and extremities, and purpura on the fingers, dorsum of the hands, 
forearms, ankles and dorsum of the feet. Blood pressure was 110 mm. Hg 
nd 65 mm. diastolic. Remainder of the clinical examination was within 


nit 
LiL. 


ratory Data: Kahn negative. Urinalysis negative. Chest roentgenogram 
Red blood cells 4,680,000; hemoglobin 14 gm.; white blood cells 10,800 
rphonuclears 70, lymphocytes 25, monocytes 2 and eosinophils 3). Sedimenta- 
22 mm. per hour. Blood platelets 282,000. Bleeding time (Duke’s method) 
minute. Coagulation time (capillary tube method) was four minutes. 
bin time (Quick’s method) was 14 seconds, control 14 seconds. Clot retrac- 
complete in 24 hours. Blood calcium, 11 mg. per cent. Liver function 
normal. Tourniquet test (Rumpel-Leede capillary fragility test) was 
positive, with showers of petechiae produced below the blood pressure cuff 
techiae per circle 2.5 cm. in diameter). Penicillin intradermal skin test 
inits) gave a positive 48 hour delayed reaction. The patient was placed 
staminics and intravenous calcium gluconate. During the next nine days 
irpura faded, the fever subsided, and the urticaria, angioedema and arthralgia 
|. The Rumpel-Leede test became negative by the ninth hospital day. 

A 52 year old unemployed white male was admitted to the hospital for 
epididymitis on March 8, 1949. He was placed on intramuscular crystalline 
50,000 units every three hours, for 11 days. Two days after the penicillin 
ontinued he developed a delayed serum sickness type of clinical picture, 
of arthralgia, pruritus, soft tissue swellings of the dorsum of the hands and 
lized urticaria, and angioedema of the eyelids. On the eighth day of this 
action he developed purpura of the hands, forearms and left lower leg. 

| with hemorrhagic fluid appeared on the fingers and interdigital spaces 
Blood pressure was 122 mm. Hg systolic and 70 mm. diastolic. On 

of the chest, there were scattered bilateral musical rales and wheezes. 
gave a past history of bronchial asthma of four years’ duration for 
had been under allergic management. The past history was negative-for 
ric diseases, previous penicillin therapy, fungus infections and drug 





tory Data: Kahn negative. Red blood cells 4,300,000; hemoglobin 12.5 
blood cells 10,600 (polymorphonuclears 70, lymphocytes 24, monocytes 3 
phils 3). Sedimentation rate was 20 mm. per hour. Blood platelets 
Bleeding time (Duke’s method) was one minute. Coagulation time 
tube method) was five minutes. Prothrombin time (Quick’s method) 15 
ntrol 15 seconds. Clot retraction was complete in 24 hours. Blood calcium 
er cent. Liver function tests were normal. Chest roentgenogram was nega- 
irniquet test (Rumpel-Leede capillary fragility test) was markedly positive, 
s of petechiae produced below the blood pressure cuff (44 to 54 per circle 
liameter). Penicillin intradermal skin test (2,000 units) gave a positive 
layed reaction. The patient was placed on antihistaminics, and during the 
0 weeks following the onset of the penicillin reaction, the arthralgias, 
nd urticaria gradually subsided. The Rumpel-Leede test became nega- 
purpura faded on the eighth day following its onset 
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DISCUSSION 


Allergy to drugs and foods has long been recognized as an etiologic 
factor in both the thrombopenic and nonthrombopenic types of purpura.” 
Purpura has also been reported as a manifestation of cold hypersensitivity ' 
allergy to inhalants,*® and in association with serum sickness." It is nos 
unusual, therefore, that purpura should occur as a complication of penicilli 
therapy, an antibiotic in widespread use and with a high degree of sensitivity 
reactions. . 

The action of penicillin on the clotting mechanism of the blood is ; 
completely understood. Divergent views are expressed in the literature }; 
this connection. The studies of Macht ** show that penicillin produces 
marked acceleration in the clotting time of the blood of rabbits and cats 
Maldosky, Hasselbrock and Catino** report that penicillin decreases 
coagulation and bleeding time, whereas Flemming and Fish “ have reported 
that the coagulation time of human blood in vitro is increased and the « 
traction of the clot retarded by penicillin. Lewis,’* however, has been wm 
able to demonstrate any in vivo or in vitro effects of penicillin on coagulat 
time, clot retraction, prothrombin concentration, fibrinogen concentrat 
platelet counts or bleeding time in normal or hemophilic subjects. In t! 

eries of patients receiving penicillin, Lewitus and Acchireli ** found a defi 
decrease of prothrombin activity in the blood, to a level between 50 1 
per cent. 

The purpura seen in association with the delayed serum sickness patter 

penicillin sensitivity in the three patients reported above is that 
These patients had received no other medicat 


nonthrombocytopenic type 
On! 


which could possibly account for the onset of this sensitivity 


the patients (case 3) was an atopic individual. There is no doubt t 
purpura described in the instances reported above is a part of th 
Furthermore, in all three instances, other causes of 


bocytopenic purpura were ruled out, including infectious diseases, 


picture 


nephritis, cardiac or hepatic disease, food allergy, other drug sensitivit 
vitamin C or P deficiencies or hereditary familial purpura simplex 
instance was it necessary to administer therapeutic rutin or vitamin ‘ 

P, since the purpura as a manifestation of penicillin sensitivity subsided | 
the other symptoms upon the cessation of penicillin therapy. In non 
patients did there appear to be platelet deficiency or disturbances 
clotting mechanism of the blood as determined by normal platelet 
bleeding time, coagulation time, prothrombin time and clot retract 
positive Rumpel-Leede tourniquet test that returned to normal whet 
purpura subsided indicates that the etiologic factor was vascular rat! 


tint 


ieee 


hematopoietic in origin. 
We have observed the tourniquet test to be uniformly negative 1 
with urticaria and angioedema as a result of serum sickness and pen 


sensitivity rhe positive tourniquet test in these cases of purpura cu 








PURPURA AS A MANIFESTATION OF PENICILLIN SENSITIVITY 1223 


allergy probably indicates that the capillaries are in such a state of 
that not only is transudation of serum permitted, but also there 





esponse 
logic aur the actual passage of blood cells through the capillary walls. The 
ura ive laboratory findings with reference to the clotting mechanism of the 
y, te . a in association with the positive tourniquet tests, probably reflects a 
a more violent and advanced degree of capillary permeability produced as 
cillin _ result of this allergic mechanism. 
Ivit 

SUMMARY 

* Three cases are presented of nonthrombocytopenic purpura as a 
wd wnifestation of penicillin sensitivity. 
. 2. The reported action of penicillin on the clotting mechanism of the 
; od is discussed. 
ried 3. Hematologic studies in all three cases revealed no platelet deficiency 


+ abnormality of the bleeding time, coagulation time, prothrombin time or 
retraction, and the Rumpel-Leede tourniquet test was positive in all 
e instances, thus indicating that the etiology of this allergic purpura was 
vascular rather than hematopoietic in origin. 
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ARTHRITIS DUE TO INTESTINAL AMEBIASIs:* 


By EmMaNuEL M. Rappaport, M.D., Jamaica, New York, A. X 
Rossten, M.D., Kew Gardens, New York, and Louis A 
Rosens_uM, M.D., F.A.C.P., Forest Hills, New York 


THE increased incidence of amebiasis in this country since the war has 
served to focus attention upon the extra-intestinal manifestations of this 
disease. These may be classified in two categories: 


1. Symptoms due to hematogenous spread of the ameba. 
2. Toxic symptoms arising from the primary intestinal focus 


In general the incidence of involvement of extra-intestinal organ 
directly related to the severity of the intestinal lesion. In fact, extra-int 
tinal symptoms frequently arise in the absence of intestinal syn 
Furthermore, lesions in organs involved by the hematogenous : 
flare up even following the cure of the primary intestinal focus 
extra-intestinal symptoms may so dominate the clinical picture 
dysenteric amebiasis as to obscure its intestinal origin. 

Although any organ may be involved, hepatitis and subsequent pulmor 
ary complications are the commonest sequelae of the hematogenous spread 
of the ameba beyond the confines of the colon. These complications hai 
been the subject of recent reports *** and will not be dealt with here 

Many extra-intestinal symptoms have been attributed to amebiasis 
which must be considered toxic in nature and secondary to the int 
infection. These include headache, arthralgia, backache, neuralgia, 
rexia, weight loss and fatigue. Klatskin* stressed the association of 
caria with amebic infection of the colon. Thus these symptoms, either 
singly or in combination, produce a variable and obscure clinical pictur 
which commonly suggests a functional origin and simulates psychoneurosis 

Although arthralgia has been listed among the aforementioned sym; 
toms, chronic arthritis due to amebic infection ** has been rarely mentior 
in the voluminous literature relating to amebiasis and arthritis, respectivel} 
It is the purpose of this communication to emphasize the occasional occut 
rence of this complication, which is clinically indistinguishable from 
rheumatoid arthritis but, unlike the latter, responds rapidly to 
therapy. In the four cases herein presented the predominant complaint 
chronic polyarthritis was associated with relatively mild gastroint 
symptoms, which were ignored until proved to be of amebic orig' 
lowing the institution of amebacidal therapy, a rapid cure of bot! 
testinal and arthritic complaints was effected. 

* Received for publication April 12, 1949. 
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Case Reports 


A 24 year old sergeant with a negative past history developed ab- 
os and diarrhea while training in Florida in June, 1944, and was treated 


Lase 


inal crat 
ulfaguanidine in a dispensary. The diarrhea subsided after six days of 
but he noted mild residual abdominal discomfort, for which he sought 
medical advice. He embarked for Australia in July, 1944, and while 

e developed rectal bleeding following each bowel movement, which was diag- 
“hemorrhoids” on the basis of a rectal digital examination. In August, 1944, 
enced painful swelling of the wrists and fingers and was hospitalized for 
nd discharged with a diagnosis of “rheumatoid arthritis.” He returned 
proved, but reéntered the hospital on October 14, 1944, because of recur- 
swelling of the wrists, phalanges, ankles and knees. During this entire 


eriod his bowel movements were regular and formed, and although he noted a small 


od in the stool he did not report this finding, due to the previous diag- 
hemorrhoids. He was treated with salicylates and physiotherapy, with little 
He then developed pain in both temporomandibular joints which made 
lifficult. He was finally evacuated to the United States and admitted to 


Schick General Hospital on January 7, 1945, with a diagnosis of “chronic rheumatoid 


Physical examination revealed a chronically ill young adult male, running a 
fever (100.2° R.), with evidence of considerable weight loss. There was 
the phalanges, wrists and both ankles. He complained of severe pain on 
the right shoulder and of the temporomandibular joints. Abdominal pal- 
vell as rectal digital examination were reported as negative. 

ratory Data: Hemoglobin 72 per cent; red blood cells 3,910,000; white blood 

0, with polymorphonuclears 80 per cent (segmented 73, stab 7) and lympho- 
r cent; sedimentation rate 24 mm./1 hr. (Westergren). Roentgenograms 
- joints revealed no bone lesions but suggestive narrowing of the inter- 
paces. 

us bed rest and typhoid vaccine produced little clinical improvement. 

y 8, 1945, he reported an exacerbation of rectal bleeding which was ac- 

by abdominal cramps and mushy stools. Thus for the first time since 

onset of his arthritis was attention directed to the gastrointestinal tract, and he 

| to the Gastrointestinal Section for investigation. Proctosigmoidoscopy 

veral ulcers, averaging .5 cm. in diameter, with hemorrhagic haloes scat- 

ughout the upper rectum and lower sigmoid. The mucosa between ulcera- 

moderately friable and edematous. The ulcers appeared typically amebic, 

ndary infection superimposed. Direct smears yielded motile trophozoites 

h ytica, as well as numerous pus cells. Repeated cultures of stools and 
were negative for pathogens. A barium enema was negative. 

of the apparent secondary infection, treatment was initiated with a 10- 

of sulfathiazole and sulfasuxidine (1 gm. and 2 gm., respectively, every 

which resulted in a diminution of abdominal cramps and stool frequency, 

ble blood persisted in the feces. This regime was followed by a seven- 

f emetine (1 gr. daily) and the simultaneous administration of carbarsone 

gr. 3/5, three times a day), and then by diodoquin (0.63 gm. three times a day) 

rel day Rectal bleeding ceased on the fifth day of emetine therapy and the stool 

Although no direct relationship between the arthritis and the amebic 

was suspected at the outset of therapy, the joint swellings, which had not 

the sulfonamides, began to recede rapidly after the sixth day of anti- 

ent. Two weeks after the start of the latter, the patient’s sole com- 

muscular soreness at the site of injections and residual stiffness of the 

r completion of chemotherapy he was sent home for 30 days and returned 
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asymptomatic. Proctoscopic examination, sedimentation rate and stools examined 
for parasites were normal. A communication received from him 14 months late 
indicated that he had remained free of joint and gastrointestinal symptoms, 

Case 2. A 34 year old unmarried female with a negative past history developed 
acute migratory polyarthritis in September, 1945. This involved her fingers, Wrists 
right knee and both ankles. Six weeks prior to the onset of symptoms she had > 
turned from a trip to Mexico, where she had enjoyed good health except for a brief 
episode of diarrhea which subsided spontaneously in 24 hours. She received sali. 
cylates, physiotherapy and “injections,” with but temporary benefit, as during the 
subsequent months she noted frequent exacerbations of joint pains, particularly jp 
damp weather. In February, 1946, she developed generalized urticaria of wndeter. 
mined origin. There was neither a personal nor a family history of allergy. She 
was placed on an elimination diet but the urticaria continued to recur. Benadry| 
was tried but discontinued because of disagreeable side-effects. In May, 1946, she 
noted mild abdominal cramps with a sensation of epigastric fullness and belching 
Her bowels were as a rule regular, but occasionally she would have several mushy 
stools during a 24 hour period. These symptoms were disregarded until she observed 
a small amount of blood in her stool on one occasion. She was proctoscoped shortly 
thereafter, with negative findings; a barium enema taken the same day was reported 
as showing a “spastic colon.” A low residue diet with antispasmodics and pheno- 
barbital was prescribed. Although the cramps abated, she continued to complain of 
bloating, anorexia and weight loss, with exacerbation of arthritis and urticaria. Op 
August 10, 1946, she was referred for investigation. 

Essential Physical Findings: Temperature 100° rectal; pulse 82; respirations 14 
Che patient was a moderately well nourished white female, slightly pale and appearing 
chronically ill. Urticarial lesions were present over the forehead, neck and forearms 
There was mild swelling of the interphalangeal joints; both ankles were tender but 
not swollen. Although no other joint swellings were apparent, she complained oi 
pain in both shoulders and in the cervical region on motion. The abdomen was soft 
and presented poorly localized tenderness in its lower half. There were no palpable 
masses. The liver was neither enlarged nor tender 

Laboratory Data: Urine normal; hemoglobin 67 per cent; red blood count 3,6ll 
000; white blood count 9,200; differential: polymorphonuclears 74 per cent (stabs ¢ 
segmented 65, eosinophils 3), lymphocytes 21 per cent, monocytes 5 per cent; sedi- 
mentation rate 28 mm./1 hr. (Cutler) ; stools were persistently positive for occult blood 
on a meat-free diet. Proctosigmoidoscopic examination revealed no source of th 
bleeding. Barium enema disclosed a spastic colon with an incompletely filled cecun 
the deformity suggesting spasm of its medial half rather than neoplastic infiltration 
The terminal ileum was filled and a loop just proximal to the ileocecal portion showed 
serration of its margins indicative of active ulceration (figure 1). Serial studies of 
the small intestine revealed segmentation of the upper half of the ileum and ulceration 
of the terminal ileum, with a filling defect of the medial half of the cecum (figure 2) 
Stools were examined following the oral administration of Epsom salts, and numerous 
cysts and motile forms of E. histolytica were recov ered. Three stool cultures were 


negative for pathogens. 

Clinical Course: Treatment consisted of emetine hydrochloride by intramuscuia! 
route (1 gr. daily for seven days), followed by a 20 day course of diodoquin (0.63 gu 
three times a day). Within seven days after the start of this régime there was @ 
remarkable clinical improvement. All abdominal discomfort disappeared and the 
patient’s appetite increased. Urticaria completely subsided and did not recur. Dim 
inution of joint pain was noted on the sixth day, and by the twelith day the patient 
was ambulatory. At that time she reported that for the first time since t! 


her illness she was able to move all her joints freely. She was discharged ! 
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hospital asymptomatic on the sixteenth day. Four weeks later she was 

at which time she stated she felt fine and had gained 18 pounds. On October 1 
1946, the blood count and sedimentation rate were normal and the stools were negs. 
tive for ameba. Barium enema and small intestinal series revealed that the sep- 
mentation of the ileum, the ulcerations of the terminal ileum and the deformity of th 
cecum had reverted to normal (figure 3). The patient has remained well turing 
a follow-up period of two years. 


Comment: This case presents several unusual features. The most promi- 
nent symptoms of amebiasis were arthritis and urticaria, with relatiyeh 
minor gastrointestinal disturbance despite the radiographic evidence of jleo- 
cecal ulceration. While the cecum is the site of predilection for amebic in. 
volvement, ileal lesions occur in 5 per cent of cases and their roentgenographi 
demonstration is rare. Although a nonspecific regional ileitis could not be 
ruled out in this patient, the concomitant involvement of the cecum suggested 
the possibility of amebic infection. 


Case 3. A 36 year old housewife with a negative past history devel 
swelling of the fingers, right knee and both ankles in May, 1945. A migratin 
arthritis recurred intermittently during the subsequent year coinciding \ 
to cold and following upper respiratory infections. A diagnosis of 
arthritis was made and she was treated with salicylates and physiotherapy wit! 
temporary benefit. Following an acute exacerbation of arthritis in January 
she was treated with gold injections for three months, with little relief. In M 
1946, she noted progressive fatigue, headache, anorexia and epigastric bloating 
belching following meals. Her bowel habits were regular and there h 
of diarrhea. Since symptomatic dietary treatment combined with sedati 
relief, she was referred for investigation. 

Physical examination was essentially negative, apart from swelling 
wrist and interphalangeal joints. The left shoulder was tender but 
visible swelling. There was slight epigastric tenderness with no palpabl 

Laboratory Data: Urine and blood count normal ; sedimentation rat: 
(Cutler) ; stools negative for occult blood; roentgenograms of the hands, wv 
left shoulder negative; gastric analysis normal; gastrointestinal seri 
and barium colon enema normal; gastroscopy normal. 

Although her gastrointestinal symptoms were considered to be or 
basis, stool examination following Epsom salts revealed numerous cy 
tolytica. Further questioning elicited the fact that she had never been out 
York City and could not recall ever having had diarrhea. Her hn 
ever, had travelled in the Middle East and had experienced intermittent « 
several years but had never sought medical advice. Subsequent exan 
stools proved positive for E. histolytica. 

Treatment consisted of a three week course of diodoquin (0.63 gm 
a day) without the use of emetine. Within two weeks there was a mar! 
ment of appetite, with complete relief of postprandial epigastric distr 
rently her joint pain and swelling disappeared, with but slight residual 
the fingers. Stool examination six weeks after completion of therapy 
for ameba. The patient has remained asymptomatic for over two yea 

Case 4. A 31 year old engineer was stationed in China during t 
while overseas developed mild infectious hepatitis and occasional bouts of 
He received no medication for the latter and lost considerable weight, | 
return to this country in June, 1945, he regained his lost weight and ! 
rence of diarrhea. In May, 1947, he developed painful swelling of the ' 
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gers an d left shoulder. A diagnosis of rheumatoid arthritis was made and he was 
md with salicylates and “injections,” with temporary benefit. He had further 
fare-ups in July and October, 1947, which again responded to salicylates. In Janu- 
ary, 1948, he developed a recurrence of polyarthritis associated with a low-grade 
fever for two weeks. At that time he noted vague discomfort in the right lower 

rant unrelated to effort, meals or defecation. The pain was described as dull 
a“ “nagging,” and was present constantly. His appetite remained excellent and 
his bowels ; rn Because of the persistence of this pain he was referred for 

tigation on March 18, 1948. 
Physical examination revealed a well-nourished male, not appearing ill. There 
eht swelling of the phalanges, and he complained of pain on motion of the right 
nd shoulder and stiffness of the fingers, particularly in the morning. Ab- 
| examination was negative to palpation. The liver was not enlarged and 

s was elicited on punch percussion. 

La ry Data: Blood count, urinalysis, sedimentation rate, proctosigmoido- 
py, plain film of the abdomen and barium colon enema were normal. Although 
no clinical suggestion of amebiasis, stools were examined for ameba be- 
; past history of dysentery. Numerous cysts and a few trophozoites of 

1 were recovered. 

Although it could not be determined whether his symptoms were due to amebiasis, 
apeutic test was applied. He was treated with a short course of emetine 

ly for five days), followed by diodoquin for three weeks. Within seven 
lays after the onset of therapy the abdominal pain had completely disappeared. Joint 
ded after 10 days and did not recur. Stools were negative for ameba eight 
cessation of therapy. At that time the patient reported that he had 


asymptomatic. 

Comment: This case demonstrates the protean nature of chronic ame- 
biasis of the nondysenteric type. Although right-sided pain of a constant 
and | nagging variety should arouse the suspicion.of hepatic amebiasis, the 

lization of pain in this case was most likely due to cecal involvement, 
despite 1 egative radiologic findings. In our experience with intestinal ame- 
biasis, positive roentgenographic changes are present in less than 25 per cent 
of even the dysenteric forms. The presence of trophozoites in the stool is 
an indication for emetine therapy, in addition to the iodides, even in non- 
lysenteric cases, since the precystic forms of the ameba are not affected 
by the latter group of drugs. 


DISCUSSION 
| netional, organic and even anatomic disorders of the intestine have 
been frequently cited as causes for chronic arthritis.* Bassler‘ believes 


that there is a significant relation between arthritis and a chronic biotoxic 
intestinal state. While many of the aforementioned etiologic factors are 
nonspecific and lack confirmation, the relationship between the well-defined 


colitides and arthritis is an established clinical entity. 
Arthritis is a not uncommon complication of idiopathic ulcerative colitis, 
larly in cases of long standing, with multiple joint involvement more 
than monarticular arthritis. The diagnosis is usually rendered 
ous by the protracted diarrhea, although occasionally joint pain and 
ig may precede overt intestinal symptoms. 
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Arthritis is the commonest extra-intestinal complication of bacilla; 
dysentery. Although usually monarticular involving the knee, and cop 
monly accompanied by serous effusion, polyarthritis simulating rheumat 
arthritis may occur. Furthermore, it is more likely to occur weeks 
months after the acute phase of the disease has subsided than in the ear 
dysenteric period. Thus Bonnin and Kay®* recently reported five case: 
occurring six weeks to eight months after the subsidence of mild bacill 
dysentery. Local therapy to the involved joint was of no avail until 
intestinal pathogen was eradicated. 

Amebic arthritis presents no clinical features distinguishing it 
other forms of infectious or rheumatoid arthritis. While only one 
may be involved,‘ as a rule it takes the form of a polyarthritis.’ Furt! 
more, the latter is prone to spontaneous remissions, with exacerbat 
resulting from the same factors that cause flare-ups of rheumatoid arthrit 
The main obstacle in the diagnosis of cases hitherto reported,* ° as well as 
those in this series, was the relatively insignificant gastrointestinal syny 
toms. The diagnosis rests not alone upon the isolation of the parasite 
the stool, but also upon the favorable response to amebacidal therapy 

The concept has been frequently advanced that many of the 


phenomena resulting from amebic infection are due to secondary invas 


Q 


of the ulcers by bacterial pathogens." * It might thus be suggest 
arthritis herein reported is due to a similar agent. If the latter were t: 
then arthritis would be more common in chronic amebic dysentery 


Lt 
r 


extensive ulceration, where secondary infection is an almost invariable 
companiment. Actually, arthritic complications are most frequent in no’ 
dysenteric amebiasis. As was indicated above in case 1, the use of suli 
amides to combat secondary bacterial infection successfully controlled t 
diarrhea, but no amelioration of joint symptoms occurred until emetine 
introduced into the therapeutic régime. In the other three cases, ameb 
drugs were employed exclusively. Although purely speculative 
gestion is that amebic arthritis is the result of sensitization to £ ’ 
or its by-products. The combination of urticaria and arthritis in case 2 
highly suggestive of such response to absorption of an intestinal toxit 
The incidence of amebic arthritis is unknown but is probably 1 
ficiently high to warrant routine stool analysis in all cases of arthritis 
determined etiology. However, a careful inquiry into past and prese! 
gastrointestinal disorders of such patients would undoubtedly pr 
in determining when such a study is indicated. 


SUMMARY AND CONCLUSIONS 


1. Four cases of recurrent polyarthritis secondary to chroni 
amebiasis are reported. 
2. Amebic arthritis is clinically indistinguishable from rheumato! 


thritis and is subject to spontaneous remissions and exacerbations. 
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3. In all cases, gastrointestinal symptoms were minimal and arthritic 
complaints predominated. One patient never ‘had diarrhea, while in an- 
‘her arthritis occurred two years after the last attack of diarrhea. 

4. The diagnosis of amebic arthritis was established by the isolation of 
‘he ameba from the stools and by the subsequent rapid response of the 
rthritis to amebacidal therapy. 

5. It is suggested that arthritis in these cases was due to sensitization 

a toxin elaborated by the ameba, rather than to secondary infection of 
ntestinal ulcers. 

6. While amebic arthritis is probably rare, examination of the stools for 

histolytica is indicated in all cases of “rheumatoid” arthritis with con- 
‘omitant gastrointestinal disturbances. 
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THE TREATMENT OF PNEUMONIA WITH 
BACITRACIN * 


By Epwarp H. Retsner, Jr., M.D., New York, N. Y., Frenericy 
N. Batrtey, M.D., New York, N. Y., and EMaAnvet 
APPELBAUM, M.D., F.A.C.P., New York, N. Y. 


* reported the discovery of 


In 1945, Johnson, Anker and Meleney 
antibiotic which they called bacitracin, produced by the Tracey I strain 
B. subtilis. It had a bactericidal spectrum roughly comparable to that 
penicillin,” and was well tolerated by laboratory animals ** when applied 
locally or injected systemically. In 1947, Meleney and Johnson report 
the first 100 cases of surgical infections treated locally with bacitracin, wit! 
results at least comparable to those obtainable with penicillin. Si: 
the local use of bacitracin has been successful in the treatment of infecti 
of the skin * and eye, and bacitracin has been used intramuscularly 
treatment of a variety of surgical infections and has succeeded many 
where other forms of therapy have failed.° 

At Bellevue we have carried on investigations of the use of bacitr 
the treatment of medical infections. The advantages in having 
antibiotic for use in cases that are resistant or allergic to penicillin 
obvious. In addition, the studies referred to * indicate that bacitr 
control several strains of bacteria that are not sensitive to penicillin 
fore, we began the treatment of lobar pneumonia with bacitra: 
spring of 1947. We chose this disease because it was commot 
to provide adequate material for study, because we knew that pneu 
were highly sensitive to bacitracin, and because pneumonia is a disease t! 
runs a sufficiently consistent clinical course to facilitate the evaluation 
new method of therapy. We found that doses of bacitracin of 15,00 
every six hours would cure early cases of pneumonia without bacter 
were inadequate to clear the blood stream of infection. The sup 
bacitracin available at that time were insufficient to permit the use 
doses, so further investigation had to be postponed until 1948. TI 
of cases treated in 1947 was eight, of which five recovered and three had t 
be changed to penicillin to effect cure. 


ice tI 


MATERIAL STUDIED 


In March, 1948, the study was resumed and 14 cases of lobar p1 
were treated with intramuscular injections of bacitracin. Table | 
the pertinent clinical data concerning them. There were two fet 


* Received for publication March 1, 1949 

From the Fourth Medical Division (New York University), Bellevue H 
Charles H. Nammack, Director 

This study was supported by a grant from the United States Public H 
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TABLE I 
he Diagnosis, Complications, Duration and Results in Patients Treated with Bacitracin 
































| Duration 
Sex Diagnosis | Prior to | Days Rx Complications Result 
Rx 
LICK , - ———______ |—__—_- 
Lobar pneumonia RML, RLL | 5 days 10 Chr. alcohol.; D.T.’s Recovered 
\ Lobar pneumonia LUL | 4 days 43 None Recovered 
M | Lobar pneumonia RLL, RML | 5 days 43 Pl. effusion Recovered 
Lobar pneumonia RML 2 days 4} Pregnancy; uncinaria- | Recovered 
sis 
M | Lobar pneumonia RLL 12 days 5 None . Recovered 
. { M | Lobar pneumonia LLL 4 days 12 plus 8 | Empyema; chr. alco- | Recovered 
tT ar | aerosol hol.; D.T.’s 
' " 48 M | Lobar pneumonia LUL, LLL 2 days 4 Uncinariasis Recovered 
in of gi 4 M | Lobar pneumonia LUL 2 days 44 None 
" Ms Lobar pneumonia RLL 1 day 3 Chr. alcohol.; D.T.’s Recovered 
it of M Bronchopneumonia RLL | 3 days 24 Chr. alcohol.; D.T.’s Recovered 
oe « M Bronchopneumonia RML | 4 days 8 Bronchiectasis; chr. Recovered 
Died | alcohol. 
) . ; Bronchopneumonia RML 2 days 43 Serol. lues Recovered 
rte : M | Lobar pneumonia RML 2 days 23 Thrombophlebitis; Failure 
toxic psychosis 
W! { | Lobar pneumonia RUL,RML, RLL| 3 weeks 22 Acute bact. endocar- Died 
, ditis; chr. alcohol.; 
€ D.T.'s 
\2 males in the series, an accurate reflection of the preponderance of males 


ver females admitted to our wards with pneumonia. All but two patients 
in the middle age group. All patients had roentgen-ray evidence of 
eumonia; most of them had frank lobar consolidations. The illness was 
short duration, with one exception (case 14). Many of the patients 
lcoholics and contracted their illness as a sequel to exposure during 


xication. 


WCIC 


BACTERIOLOGIC STUDIES 


lhe bacteriologic studies on the patients are shown in table 2. In nine 


ises, pneumococci alone were the infecting organisms; in two cases, 


TABLE II 


Bacteriologic Data on Patients Treated with Bacitracin 




















rganism Obtained on Culture of Sputum Nose | Blood —— 

‘ enema ae Tae SS “2 oil = 
Pneumococcus Type XIV XIV | XIV 0.02 units/c.c. 
Pneumococcus Type I I I 0.02 
Pneumococcus Type II II II 0.0062 
Pneumococcus Type — — | I 0.015 
Pneumococcus Type XVII XVII | XVII 0.04 

6 Pneumococcus Type II | II II 0.0075 
Pneumococcus Type XIII XIII 0.01 
Hemolytic Streptococcus | Hemol. Strep. | 0.015 
None None | 
Pneumococcus Type XIV XIV | | 0.004 
Pneumococcus Type No Type | No Type 

Hemol. Str. Hemol. Str. 
Pneumococcus Type No Type 
Pneumococcus Type XII XII | 0.13 
Hemol. Str. | Hemol. Str. 
II 0.02 


Pneumococcus Type II 
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pneumococci together with hemolytic streptococci; in one case, hemolytic 
streptococcus alone, and in one case no organism could be isolated. This 
latter was in all clinical respects a typical case of lobar pneumonia of the right 
lower lobe, and it responded promptly to treatment. Seven patients had 
positive blood cultures prior to therapy. All the organisms tested were 
highly sensitive to bacitracin, with one exception (case 13). This case 
well be discussed later. In case 14, where the blood culture remained 
positive throughout three weeks of intermittent bacitracin therapy, the 
organism, a Type II pneumococcus, showed no alteration in sensitivity ¢ 
bacitracin. 


METHOD oF TREATMENT 


Bacitracin was supplied in vials containing from 30,000 to 50,000 units 


dissolved in 2 to 3 c.c. of 2 per cent procaine hydrochloride solution. T| 


initial dosage schedule was usually 50,000 to 75,000 units intramuscularh 


every six hours. If a definite response was shown, the dose was 
decreased to 30,000 to 50,000 units every six hours. The duration 
treatment and total dosage required varied from 250,000 units in two : 
one-half days to 3,378,200 units over a period of 12 days. In one inst 
(case 6), bacitracin was given by aerosol, 10,000 units thrice daily 
The patients were treated for dehydration with parenteral fluids 
indicated, and were encouraged to force fluids by mouth as soon as tl 
were able to cooperate. One gram of sodium bicarbonate was given 
mouth every four hours to alkalinize the urine. All urine was collected 
analyzed for each 24 hour period. Non-protein-nitrogen levels of the bl 
were taken at the start and at the end of treatment, and in between 
few days, if therapy was prolonged. On some of the patients, 


nhen 


sulfonphthalein excretion and concentration tests were done at the end of 
treatment 

In each patient, frequent determinations of the bacitracin level oi 
blood were made. It has been shown’ that the highest blood level 
observed about one hour after the intramuscular injection of bacitracin 
that the levels fall off gradually after that over a five-hour period 
levels were usually taken in the fourth hour after the 6 a. m. injection, and for 
that reason represent minimum rather than maximum levels. They 
shown in table 3. Eagle * demonstrated that the renal excretion rate 
bacitracin is similar to the glomerular filtration rate. We observed t 
in our patients the higher levels were found in the first 24 to 36 hours 
treatment, a period in which oliguria due to dehydration was present. Later 


when renal output had increased, lower blood levels were obtained 


RESULTS OF TREATMENT 


In this series of 14 cases there were 12 recoveries, one death, and 
failure of response. In the recovered patients the fever dropped by cr 
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seven cases, and by lysis in five instances (figure 1). The patient who 


ytic fgiled to respond to bacitracin (case 13) was subsequently controlled with 
his penicillin therapy. 

gh It may be of value to comment briefly on the fatal case (case 14). This 
had patient developed an acute endocarditis due to Pneumococcus II, following 
- resolution of an extensive pneumonia under bacitracin therapy (figure 2). 
oa \fter bacitracin in doses of 99,000 units every six hours had proved tn- 
ned 

the TABLE III 


tal Dosage, Dosage Schedule, Blood Level Range and Organism Sensitivity to Bacitracin 














Bacitracin Sensitivity 





Total Dose | Dosage Schedule | Bacitracin 
(Units) (Units q6h) Blood Level Range | of Organism 
1,803,000 76,000 0.24-1.30 0.02 
50,000 0.06-0.75 
495,000 33,000 0.09-0.24 0.02 
. 908,000 76,000 0.5 0.0062 
38,000 0.3 -0.8 
1,398,000 76,000 2.0 0.015 
38,000 1.5 -2.3 
1,029,000 | 47,000 0.32-1.0 0.04 
3,378,200 75,000 0.26-2.0 0.0075 
99,000 2.0 
570,000 76,000 0.8 0.01 
38,000 0.35—-0.66 
5 700,000 50,000 0.2 -0.48 0.015 
| | 
600,000 50,000 0.43-0.86 “ 
250,000 50,000 0.6 ~1.0 0.004 
| 
1,200,000 50,000 0.2 -1.6 
623,000 33,000 1.0 
60,000 0.32-0.75 
150,000 50,000 0.5 —0.66 0.13 
2,654,000 33,000 0.08-0.48 0.02 
66,000 0.09-0.5 
99,000 1.3 -2.0 


successful in sterilizing the blood stream, penicillin in massive doses 
(1,000,000 units every two hours), supplemented by caronamide, was given. 
“enicillin blood levels in excess of 10 units per c.c. were obtained, a thousand 
“umes the penicillin sensitivity of the infecting organism, but the patient died 
ieart failure on his thirty-second hospital day. An autopsy revealed that 

s was due to the erosion of an aortic valve cusp by a large vegetation. 
‘able 3 correlates the sensitivity of the infecting organism with the 
mum level observed in the blood. It is apparent that in every instance 
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where recovery occurred the blood level was more than 10 times the 
sensitivity. In case 13 the blood level was 0.66 and the organism sensitivity 
was 0.13, only a five-fold difference. We are inclined to attribute failure 
in this case to inadequate blood levels of bacitracin. 
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COMPLICATIONS 


The only complication of pneumonia observed was pleural effusi 
in two patients, in only one of whom was treatment for it 
Delirium tremens was present in five patients, and three had liver 
probably secondary to long-standing alcoholism. One patient was pr 
and miscarried three weeks after recovery from the pneumonia 
patients were infested with hookworms. 

The clinical course in a complicated case is illustrated by 


(figure 3). 


rhis patient was admitted to the hospital with a lobar pneumonia 
lower lobe and bacteremia due to Pneumococcus Type II. For the first t 
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rium tremens and had to be physically restrained and heavily sedated. 


a 7 pc is definite evidence of cirrhosis of the liver, and a history of previous lung 
Ad ; fections and pleurisy. At the end of six days of 75,000 units of bacitracin every 
- iy hours his temperature was still high, and he had a large pleural effusion on the 
. cide. This was tapped on the eighth day and 500 c.c. of purulent fluid (4,000 
te blood cells per cu. mm.) were removed. This fluid proved to be sterile on cul- 


had a bacitracin concentration of more than one unit per c.c. Ninety thousand 
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Clinical course of a patient with pneumonia due to Pneumococcus II, complicated 
by acute bacterial endocarditis with fatal outcome. 


\citracin were instiiled directly into the pleural cavity. Following thora- 
he patient was subjectively improved but the temperature continued to 
| the dose of bacitracin was increased to 98,000 units every six hours. 
two days later yielded only 50 c.c. of sterile fluid, with a cell count of 
blood cells per cu. mm.’ Fifty thousand units of bacitracin were instilled 
ly. On the twelfth hospital day the temperature fell to 100° F. The 
tgenogram at this time showed several pockets of fluid in the left pleural 
| clearing of the underlying pneumonic process, so the drug was discontinued. 
next two weeks the temperature remained between 100 and 101° F., and the 
id a cough productive of tenacious, red-brown sputum. On the twenty- 
spital day, bacitracin by aerosol inhalation was begun, 10,000 units three 
Che temperature dropped promptly and remained below 100° F., and the 
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cough and sputum decreased. The sputum became white and more fluid in character 
The aerosol was continued for eight days and was discontinued at that time because 
of the appearance of an urticarial skin eruption on the arms and trunk This 
disappeared two days after therapy was stopped. Roentgenograms of the chest now 
showed complete clearing of the lung fields except for residual pleural thickening 
The patient was discharged to a convalescent home on the forty-eighth hospital 
after having received a total of 3,378,200 units of bacitracin. 
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Fic. 3. Clinical course of pneumonia due to Pneumococcus II, complicated 
bacteremia and empyema (case 6). 


Toxicity STUDIES 


In the mouse * and, to a slight extent in monkeys,‘ bacitracin 
doses produces a degenerative lesion in the tubules of the kidney 
mouse is the only easily available laboratory animal susceptible 
nephrotoxic action of bacitracin. Careful studies on serially sacrificed n 
show a lower nephron nephrosis which, if sufficiently severe, leads 
obstructive uropathy resulting in death.’ Sublethal doses, however, 
little evidence of permanent damage in the kidneys when examined 
months later. The LDse (subcutaneously) for mice given the 
bacitracin used in this study every six hours for five days is 250 unit 
20 gm. mouse. On a weight basis, this would be equivalent to / 
units every six hours in a 60 kg. man. 
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Man, however, appears to be more susceptible than any other mammal 
-» far observed, in that doses of bacitracin as ‘small as 7,500 units every 
{2 hours produce albuminuria and casts in the urine. These appear after 
‘rom four to eight doses of the drug, and usually persist for several days. If 
therapy is prolonged, the amount of albuminuria and casts diminishes and 
may completely disappear under therapy. With higher doses, such as were 
employed in the present series, the albuminuria generally persisted for a 
few days after the completion of therapy. 

In our patients, the chief manifestation of renal damage was a loss of 
concentrative ability. After two days of treatment, the renal output was 
markedly increased and the specific gravity of the urine was invariably low. 
In table 4 the 24 hour output volume can be seen to be markedly increased 




















TABLE IV 
Urine and NPN Studies on Patients Treated with Bacitracin 

~~ 2 Vol. d : f ane. Alb. Albuminuria NPN (mg.%) 

i | oe (es a te (em) in ——. ~ ous oe , 
1003-15 | 1,300-4,000 1 plus 0.1 -0.25 0 30-28 
1.010-15 2,300-3,200 1 plus 0 -0.2 0 25-30 
1.008-20 1,700—4,500 1 plus 0.05-0.15 0 30-29 
| 1.004-13 1,000-2,500 0 0.1 -0.4 2 days 30 
5 1.010-16 1,500-—3,000 0 0.05-0.45 1 day 29-30 
1.003-26 1,500—5,200 4 plus 0.10—1.7 4 days 29-30 
7 1.004-16 1,600—1,400 1 plus 0.2 -0.4 2 days 53-25 
8 1.005-11 1,300-4,200 1 plus 0.15-0.25 3 days 28-30 
) 1.010 | 2,700—3,300 1 plus 0.15-0.75 3 days 30 
10 1.018 } 950-2,400 1 plus 0.15-0.20 2 days 29-32 
1.004-07 | 2,600-—3,000 2 plus 0.1 -0.5 4 days 26-30 
1.026 2,000—4,200 0 0.15-0.25 2 days 30 
13 1.006 1,500—2,200 0 0.1 -0.4 3 days 32-25 
14 1.005-16 1,000-6,500 2 plus 0.1-0.25 Till death 30-25 











* Normal urines may show as much as 0.15 gm.% of albumin in the 24 hr. specimen. 


in nearly every instance. Concentration tests done at the end of treatment 
showed impaired function (table 5), which gradually returned over a period 
| several weeks. 
No patients showed nitrogen retention as a result of treatment. In only 
ne instance (case 7) was an elevated non-protein-nitrogen observed, and 
this was due to dehydration on admission, since the next determination after 
two days of the drug was normal. 
The excretion of phenolsulfonphthalein is definitely impaired (table 5), 
t shows return to normal before the concentrative power. Pulaski has 
also observed this,*° and he emphasized the importance of the impaired initial 
oncentration of the dye in the 15 minute specimen. 
_ In evaluating nephrotoxicity in these patients, it is well to bear in mind 
‘hat pneumonia itself is accompanied by a toxic nephrosis, at times fairly 
extensive, and that diuresis is a frequent accompaniment of the onset of 


irom pneumonia. Most of our patients had a toxic albuminuria 
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before treatment was begun. The kidneys of our fatal case, and of two 
other cases of endocarditis that had received bacitracin in large doses 
showed diffuse tubular necrosis. However, two of these patients had had 
large doses of streptomycin, a drug which will also cause tubular lesions" 
We have not yet had a chance to observe the kidneys of human beings who 
had received no therapy but large doses of bacitracin. One patient (not jn 
this series) who died of diabetic acidosis after having had only 75,000 units 
of bacitracin showed no significant renal changes on microscopic examina- 
tion. 

Case 6, who had 4 plus albuminuria to begin with, received over 
3,000,000 units of bacitracin. He showed a steady decline during the first 
few days in the amount of albumin excreted and thereafter the urine con- 


TABLE V 


PSP Excretion Tests and Pitressin or Volhard Concentration 
Tests Following the Completion of Bacitracin Therapy 








| 
PSP Excretion Test 15’ Total Concent. 1 hr 


4 days after Rx 15 : 5 55% 1.016-1.017 
12 days after Rx 15 60% 


3 wks. after Rx — 5 65% 1.012-1.011 
44 wks. after Rx 1: 5 90% 1.013 


10 days after Rx 25 45% (Volhard) 1.010-1.01¢ 


5 days after Rx : 25% (Volhard) 1.008-1 
11 days after Rx . ; 5 f 60% (Volhard) 1.005-1 


2 days after Rx -= 15 : 40% (Volhard) 1.010 fixe 
8 days after Rx 10 : : 35% (Volhard) 1.008-1 


1 wk. after Rx 30 . : 85% (Volhard) 1.002-1.00¢ 
2 wks. after Rx 30 5 : 80% 1.012 























Abnormally high values of PSP excretion in cases 6 and 11 are probably due t 
damage, of which both cases had other evidence, such as positive cephalin flocculation test 


tained only a trace of albumin for the remaining period of treatment. He 
also showed polyuria and low specific gravity, and no nitrogen retention 
Three weeks after treatment he still showed impaired phthalein excretion 
(table 5), but 10 days later his test showed marked improvement, although 
the first specimen was still low. The abnormally high excretion valu 
obtained is presumed to be due to his chronic liver disease. The com 
centrative power was still impaired a month after treatment. 

Other evidences of toxicity were slight. Case 6 had an urticarial skin 
eruption of the type seen frequently following the use of penicillin. Severa 
patients complained of painful, swollen buttocks after repeated injection’ 
In some instances, some lots of bacitracin seemed to produce a low febrile 
reaction an hour after injection. These effects, we believe, wil! 
eliminated with further purification of the drug. 
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CoMMENT 


The results in these cases show that as a bactericidal agent in the 
treatment of pneumococcal pneumonia, bacitracin is an effective agent. If 
ioses are employed large enough to give blood levels 10 times the sensitivity 
of the invading organism, recovery should follow. Bacitracin given pa- 
renterally can be recovered in high concentration in the pleural exudate, as 
shown by case 6. 

At the present time, the nephrotoxicity of bacitracin precludes its use in 
preference to penicillin. We would not hesitate on that account, however, to 
use the drug in cases where there was a sensitive organism that did not 
respond to penicillin or other therapy. We would not recommend its use 
in cases with preéxisting parenchymatous renal disease, but we do not 
consider a toxic albuminuria a contraindication. None of our patients 
showed any permanent or serious damage to the kidneys, and the serial 
studies in mice show that nonlethal doses of bacitracin leave no permanent 
scars in the kidneys. In our opinion, bacitracin is only slightly more 
nephrotoxic than streptomycin." This toxicity is probably due to the 
presence of d-amino acids in the bacitracin at present available. Studies are 
t present under way to devise means to remove or neutralize the effect of 
these elements in the drug. 


SUMMARY AND CONCLUSIONS 


Bacitracin, in doses of 30,000 to 99,000 units intramuscularly every 

‘ix hours, was given to 14 patients with lobar pneumonia. Twelve patients 

recovered, one had to be changed to penicillin, and one patient died of 

bacterial endocarditis, although his pneumonia responded well to treatment. 

2. It was observed that blood levels at least 10 times the sensitivity of the 
rganism were obtained in the recovered cases. 

5. Bacitracin is an effective agent in the treatment of pneumococcal 


pneumonia 


\ll patients exhibited moderate albuminuria, casts, and impairment of 
entrative power of the kidney and of phenolsulfonphthalein excretion, 
ng ior a variable time after therapy. No elevation of non-protein- 

trogen was observed. This nephrotoxicity of bacitracin should excite 
but does not contraindicate its use in suitable cases. 


tracin used in these studies was supplied by the Ben Venue Laboratories, 


burgh, Pa., and the Commercial Solvents Corporation, Terre Haute, Indiana. 
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Pet LIPEDEMA OF THE LEGS: A SYNDROME CHARAC- 
TERIZED BY FAT LEGS AND EDEMA * 


By Lester E. Woxip, M.D., Epcar A. Hines, Jr., M.D., F.A.C.P., 


. i ~ and Epcar V. ALLeNn, M.D., F.A.C.P., Rochester, Minnesota 
Ca 

[Here is little in the literature on abnormal localized depositions of body 
cs of fat to clarify the syndrome of lipedema of the legs which two of us (E. V. A. 
7 and E. A. H.) described, in 1940.* Confusion and uncertainty, both 


manifested in an extensive article by Lyon * in 1910, are demonstrated by the 
use of such terms as “oedeme hystérique” and “‘pseudo-edema.” We are 
t concerned in this presentation with the type of lipodystrophy (lipodystro- 
hia progressiva) which is generally felt to be characterized by loss of 
subcutaneous fat of the upper half of the body and increased deposition of fat 
n the buttocks and lower extremities.** As a digression, it is worthy of 
omment that steatopygia (fat buttocks) is considered a manifestation 
f beauty among the Hottentots.’. The syndrome which we shall consider 
this presentation is definitely not considered a manifestation of beauty 
nmodern “civilized” living. Indeed, it is quite probable that much or all of 
distress (both emotional and physical) associated with lipedema would 
cur were “fat legs” considered a manifestation of beauty. 


DESCRIPTION OF THE SYNDROME “LIPEDEMA” 


Che term “lipedema” is one which has been coined by two of us (E. V. A. 

|. A. H.) to describe large legs due to the subcutaneous deposition of 

t in the buttocks and lower extremities and the accumulation of fluid in 

the legs (figure 1). Characteristically, there is symmetrical bilateral enlarge- 

f the buttocks and lower extremities which begins almost imperceptibly 

gresses gradually. Progressive enlargement of the limbs is ordinarily 

ciated with gain of weight, but evidence of obesity of the trunk, upper 

ties, face and neck may be entirely absent; in some instances, there 

s generalized obesity. The enlargement of the limbs is accentuated by 

ic activity, particularly in warm weather, and although rest in bed 

ly cause some decrease in size of the limbs, owing to removal of fluid, even 

longed rest in bed will not cause the limbs to become normal in size. 

les of inflammation, such as are commonly observed in lymphedema, 

uniformly absent. The characteristics that distinguish lipedema from 
phedema are given in table 1. 

. [he examination ordinarily discloses no abnormalities except those 

relerable to the lower extremities. The legs and buttocks are symmetrically 


* Rece ved for publication June 7, 1949. he 
n the Mayo Foundation and the Division of Medicine of the Mayo Clinic, Rochester, 
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a. Anterior view. 06. Posterior view. 
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Lipedema of the lower extremities of a woman aged 48 year 


re 


enlarged owing to the subcutaneous deposition of fat. 


ily normal in size and configuration (figure 2). There is moderate to great 
sensitiveness to digital pressure and, particularly at the end of the day, there 
may be some evidence of edema, although the evidence is not great enoug! 
to explain the patient’s statement relative to the degree of swelling which 
has occurred as a result of orthostatic activity. The skin and subcutaneous 


fat are soft and pliable. There may be generalized obesity, but in nm 


ae 


instances the upper parts of the body are 
Patients with lipedema complain of enlargement of the |i 


normal” in size and cont 
ent 


distress in them, particularly during activity, and rather marked tet 


Characteristics 


Sex 

Obesity 

Region involved 
Symmetry 

Pain on pressure 
Progression 


History of episodes of acute 
cellulitis 

Nature of swelling 

Pitting edema 

Effect of elevation 


Family history of large legs 


TABLE I 
Differential Diagnosis 
Lipedema 


Women (almost exclusively) 

Present 

Always both limbs 

Always 

Usually present 

All parts of limb are involved 
simultaneously 

Absent 


Usually soft 
Usually minimal 
Persistent enlargement 


Frequently obtained 


Lyn 


Men and wome 


Present or al 
Usually one | 
Very seldom 
Usually absent 
From distal | 
proximally 
Occasionally p 


Usually firm 
Usually marke 


Reduction to ! 


early stage 
Almost alway 





ry 
~ 
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of the legs; the last can be easily demonstrated by digital pressure. The 
em tional reaction of patients to this syndrome varies from curiosity relative 
« its significance to marked evidence of anxiety and tension. In its most 
forid form there are exhaustion, insomnia, nervousness, tenseness, mel- 
ancholia, anxiety and feelings of frustration. Patients are ordinarily 
ashamed of their legs or feel that their large legs have “ruined my life.” 
These feelings and symptoms are understandable reactions to a situation 


which is in conflict with the great premium ordinarily attributed to comely 





ld lipedema of the lower extremities of a woman aged 46 years. There is no 
lipedema of the feet where pressure has been maintained by shoes. 


legs. Patients with lipedema are ordinarily very sensitive about the ap- 
pearance of their legs; they wear long skirts, avoid appearance in swimming 
nd stand behind chairs at parties. They are likely to be “mirror 
cepers,” searching repeatedly in mirrors for evidence that the appearance 
their legs is not actually as bad as it seems to be. Quite characteristically, 
y examine visually the legs of other women, hoping, it seems, to be com- 

‘d by finding someone with legs as homely as theirs. 
the basic difficulty in lipedema is the subcutaneous deposition of fat, 








1246 LESTER E. WOLD, EDGAR A. HINES, JR., AND EDGAR V. ALLEN 


the cause for which remains obscure. The situation differs from ordina, 
obesity both in the distribution of fat and in repeated observation by patient 
that a low caloric intake causes diminution of subcutaneous fat in the uppe; 
part of the body but has little influence on the lower extremities. We ha, 
not actually confirmed this opinion by direct observation. Because fa; 
a poor supporting structure, lacking firmness, it offers little resistance ; 
the passage of fluid from the blood vessels into the tissue spaces; hence. 
large limbs become even larger when patients are active on their feet 

It is interesting to speculate on the reasons why these patients usual 
have no excess accumulation of fat or of edema in the feet. This is 
most likely to the continued external pressure on the tissues from tigh 
fitting shoes. In one patient who had worn old-fashioned high shoes fo; 
many years, the excess fat accumulation and the edema were not present 
beneath the areas covered by the shoes. 

The treatment of lipedema is usually unsatisfactory. In cases 
generalized obesity, sharp reduction of weight may help. In cases of obesit 
affecting only the region below the waist, reduction of weight may cause | 
little reduction of the localized obesity. The restriction of fluids and 
use of diuretics such as potassium mitrate are usually without benefit 
and gentle massage may relieve the distress. If activity on the feet 
much accentuation of swelling, elastic stockings may be tried, 
discomfort caused by them frequently exceeds the benefit realized f1 
use. Reassurance that the condition is not hazardous to health 
is important. Particularly is it important to inform the patient 
“Bright’s disease” and heart disease are absent. If the assumption is 
that lipedema of the feet is prevented by the pressure from shoes, the « 
use of adequate elastic supports on the legs might prevent the develop: 
of marked enlargement of the legs. A sympathetic discussion of the natur 
of the condition with the patient and an explanation of the physi 
basis are usually helpful. A kindly presentation of the probability 
patient may need to accept the situation, and encouragement of the | 
to readjust her life and reactions to an unavoidable situation a1 
normally, may give her courage todo so. More formal psychiatri 
be necessary. In some instances, plastic surgical procedures may be ot | 


REPORT OF CASES 


This is a study of 119 cases of lipedema in patieats examined at | 
Peg tage it ‘ earn 
Mayo Clinic from 1937 through 1946. Each patient was examined Dy 


of the consultants in the section on peripheral vascular diseases of th 


+ 


The same diagnostic criteria were satisfied in each case. Thi 
features of the clinical syndrome were evaluated : 

Family History and Nationality. Nineteen of the 119 patients 
cent) gave a history of similar “large legs” in female members of their tam 
The one man in the series presented such a history. Because of the rate 
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; 


-ong family history, and because it was felt that lipedema might represent 
ii sy » - . 


tent , peculiar type of body build common to some race (as steatopygia is 
upper mmon among Bushfolk and Hottentots), the nationality, race or place of 
hay birth of each patient was noted. The distribution, which roughly cor- 
fat is responds to the cross section of all patients seen at the clinic, is as follows: 


\merican, 55; British Isles, 16; Jewish, 16; North Europe, 15 ; Scandinavia, 
e, tl >. Canadian, 4; East Europe, 3; South Europe, 2; Negro, 1. 

Sex. Only one of the 119 patients who had lipedema was a man. He 
was 36 years of age and weighed 233 pounds (about 106 kg.). He had 


3d noted bilateral swelling of both lower extremities for one year prior to 
$ for TABLE Il 
seit Lipedema Among 119 Patients 


Age at which increase in 
size of legs was first 


noted, years* Patients 
- Childhood (to 10 years) 8 
ep bit 11 to 20 16 
21 to 30 19 
, 31 to 40 23 
H 41 to 50 26 
51 to 60 12 
61 to 70 6 
71 to 80 l 
Unknown 8 

Weight, poundst Patients 
101 to 120 14 
121 to 140 31 
141 to 160 35 
161 to 180 15 
181 to 200 10 
201 to 220 6 
221 to 240 5 
More than 3 

e 240 
“7 gest patient 8 years; oldest 71 years. One patient stated onset “in infancy,’ 


sa girl,” and several stated they had “‘always”’ had large legs. 
west weight 103 pounds; highest 275 pounds. 


egistration. He stated that bilateral ligation of the saphenous veins and 
therapy for varicose veins had been performed. When he was 
t the clinic, obesity of the legs and buttocks was prominent. Minimal 
osities were present. There was no pitting edema. The patient 
‘ated that temale members of his family had similar-appearing ‘fat legs.” 
e of Onset. The age of onset of the increase in size of the legs was 
ermined from the history (table 2). In most instances a definite age of 
ng "set was not noted on the history but was calculated from the patient's 
‘tatement as to the duration of the enlargement, which in many instances 
t best a rough approximation. A study of the table indicates no greater 
cncy of onset during the decades embracing the menarche or menopause 
other decades. 
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Pain. Forty-eight of the patients (40 per cent) complained of pain 
in the lower extremities. It was commonly described as an ache which 
was constant or which occurred only while the patients were on their fee 
for substantial periods of time. The distress involved the legs below the 
knees and, occasionally, the feet. Tenderness was common. 

Obesity and Body Build. Fourteen patients weighed less than 12 
pounds (about 54 kg.), and two patients weighed more than 270 pounds 
(about 122 kg.). Table 2 shows the distribution of the 119 natients 
according to weight, and demonstrates that overweight may or may 
present. Specific mention of prominent malleolar fat pads was made jj 
17 instances. Occasional mention was made that the large legs had be 
first noted with the onset of generalized obesity. Frequent ment 
made that moderate reduction of weight had had no effect on the 
size of the hips or extremities. 

Fifty consecutive patients were studied in an attempt to get 
of the general body build by correlating the height of the individual wit! 
weight. The mean height in this study was 63 inches (about 160 cm 
the mean weight was 151 pounds (about 68 kg.). This would sugg: 
this group was of the sthenic type of body build. 

Presence of Pitting Edema. Twenty-eight of the 119 patient 
per cent) had minimal to mild pitting edema. Eleven of the 
aggravated, only during warm summer months. 
volunteered the information that the swelling of their legs was present 

Presence of Varicose Veins. Forty-two (35 per cent) of tl 
had varicose veins. In almost all instances these varicosities were mini 
Only three patients presented ulcers of chronic venous insufficiency 
patients had had previous injection treatment for varicose veins 
competent varicose veins in the greater or lesser saphenous systems wer 
noted in 11 patients (9 per cent). In nine of these 11 patients 
competency was designated as being in the greater saphenous vei! 

History of Thrombophlebitis. Twelve of the patients (10 | 
related a history of previous thrombophlebitis and six (5 per cent) pr 
areas of chronic indurated cellulitis. The indurated cellulitis 
sidered a complication of the associated chronic venous insufficiency 


ie patient 


T 


of the lipedema. 

Basal Metabolic Rate. Basal metabolic determinations were 
30 of the 119 patients. In 27 of these 30 instances, the basal 1 
rate was less than O per cent, that is, between minus 1 and minus 
cent. None of these patients had clinical evidence of myxedema. In 
three instances was the basal metabolic rate elevated. The basal metabolic 
rate of one patient who had exophthalmic goiter was plus 40 pe! 
Another patient had an adenomatous goiter with hyperthyroidism 
basal metabolic rate was plus 20 per cent. The third patient had a 
rate of plus 16 per cent without clinical evidence of hyperthyroidisn 
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Accuracy of Diagnosis. Thirty-seven of the 119 patients were seen 
riginally by consultants particularly skilled in peripheral circulatory disturb- 
nees. In 17 of the remaining 82 cases the diagnosis was correctly made 
by consultants in other diagnostic sections of the clinic. The tentative 

agnoses that had been noted prior to examination by one of the consultants 
7 : the peripheral vascular section were as follows in 65 instances: lymph- 
edema, 19; venous insufficiency with obesity, 11; lymphedema praecox, five; 
lymphedema or lipedema, five; “swollen” legs, five; lipodystrophy, four ; 
venous insufficiency, four; obesity, three; edema, three; Milroy’s disease, 
two: no diagnosis, two; lymphedema with adiposity, one ; old leg injury, one. 

These diagnoses indicate the frequency with which the syndrome of 
linedema is confused with vascular disease affecting the lower extremities, 
especially lymphedema or venous insufficiency. If one keeps in mind the 

nical features of lipedema, such errors in diagnosis should occur less 
frequently. 

Associated Neurosis. Thirty-four of the 119 patients (29 per cent) 
were concerned about their “large legs’’ to the extent that actual neurosis 
had developed. This group typically was either very sensitive about the 
appearance of their legs, or interpreted the enlargement to be evidence of 

me grave disease. 


SUMMARY 
Lipedema of the legs is a syndrome characterized by fat legs and orthostatic 


edema. A clinical evaluation of 119 patients with lipedema has been pre- 


sented. The condition is often confused with vascular diseases affecting the 


wer extremities, especially chronic venous insufficiency and lymphedema. 
Of the 119 patients, all but one were women. A similar condition often 
urs in other members of the family. -The majority of the patients were 


overweight, a preponderance of the excess fat being in the lower half of the 
body. In most instances this represented an exaggeration of the normal 
female configuration. 


"he age at which an increase in the size of the legs was first noted 
ld 


id not be accurately determined, but there was apparently no greater 
y of onset during the decades of the menarche or menopause than 
ther decades. 

Discomfort in the legs, consisting of diffuse pain, tenderness and aching 


ress, Was a prominent symptom in about one-half of the group. 


Chronic indurated cellulitis and stasis lesions did not occur unless there 


‘ an associated, coincidental chronic venous insufficiency. The basal 


} 


S 


metabolic rate was usually less than O per cent, but none of the group had 


il evidence of myxedema. 
Af 


Mild to marked anxiety concerning the appearance of the lower ex- 
nities and possible serious significance of the edema was usual. About 
ird of the patients presented evidence of neurosis. 
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THE ANEMIA OF MYXEDEMA, WITH SPECIAL REFERENCE 
TO PERNICIOUS ANEMIA * 


By Maurice E, Leonarp, M.D., Ernest H. FAcconer, M.D., F.A.C.P., and 
. Mattuew J. ELtennorn, M.D., San Francisco, California 


[HE co-existence of myxedema and anemia in the same patient has been recog- 
nized for over 60 years.*** This relationship is emphasized in numerous re- 
sorts which confirm the finding that anemia occurs in from 50 to 60 per cent 
of patients with myxedema.*:*+** The anemia is usually of moderate degree ; 
hemoglobin values of less than 50 per cent and red blood cell counts below 3 

lion per cu. mm. are rarely found. Normocytic normochromic, normocytic 
pochromic and macrocytic hyperchromic blood pictures have been described * * 

(table 1). This lack of uniformity in the blood picture is difficult 
reconcile with a common etiologic factor, unless one postulates that influences 


TABLE I 


Types of Anemia Associated with Myxedema 














| 
Macrocytic Normocytic Normocytic 
\uthors Hyperchromic Normochromic Hypochromic Total 
Anemia Anemia Anemia 

ab Oe 7 ; Bay : 77 a 

lridge and Greene” 3 2 6 11 

rd 5 0 5 10 

4 1 6 11 

Lolbell? 5 14 9 28 
Stern and Altschule™ 7 9 l 17 
Ston 5 | 0 | 18 | 23 
; 29 26 | 45 100 

| 


ther than pure thyroid hypofunction may play a rdle. This postulation is borne 
in some instances by failure of the anemia to respond to specific thyroid ther- 
ess iron, liver principle or certain endocrine substances are employed.** ** 
Excluding certain modifying conditions, as iron deficiency, chronic blood loss, 
tions and lack of liver principle, there remains an appreciable number of 
hents in whom myxedema appears to be the sole cause of the anemia. In spite 
‘he variations in the types of anemia which have been reported in myxedema 
¢ |), experimental evidence, both in animals and in human beings, indicates 
that the characteristic anemia of myxedema is of the macrocytic type. This is 
y blood changes following thyroidectomy ** **:?° and their reversal fol- 


_‘seceived for publication August 29, 1950. 
m the Division of Medicine, School of Medicine, University of California Medical 
San I ~~ ieee California. Aided in part by grant from the John E. Cox Fund for 
| Research. 
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lowing the administration of thyroid extract. The mechanism which produces 
the anemia is not clear. It was once believed that thyroxin is necessary for 
normal hematopoiesis,** an hypothesis based on the tenuous evidence that de- 
ficiency of thyroxin is sometimes associated with anemia. Actually, anemia 
does not occur in all cases of myxedema, nor is there any correlation between 
the severity of anemia when present and the degree of hypometabolism as shown 
by the clinical features of the disease and the basal metabolic rate. Bomford: 
suggested that deficiency of thyroxin affects hematopoiesis only indirectly, by 
reducing the oxygen consumption of the tissues; therefore, the reduction in the 
number of oxygen carriers is merely a physiologic adaptation. 

Of special interest is the occasional association of myxedema with a clinical 
picture resembling pernicious anemia. This anemia is not the simple macrocytic 
type referred to above but a marked anemia in conjunction with leukoy enia 
yellowish pallor of the skin, glossitis, paresthesias, and frequently achylia gastrica 
In some of the reported cases * * ** the anemia was corrected with liver principle 
alone, while in others therapeutic response failed until a sufficient quantity of 
thyroid substance was supplied.’? It should be emphasized that a number of the 
patients who failed to respond favorably to liver therapy were treated with liver 
extract in quantities that today would be regarded as inadequate. 

It has not been established whether myxedema and pernicious a: 
causally related or whether their concurrence is merely coincidental. 
two diseases may occur independently in the same individual is not sur 
No available statistical data exist which might indicate whether the incidence 
pernicious anemia is higher in patients with myxedema than in the popul 
large. An interesting fact is the frequency of achlorhydria in patients with 
myxedema. Lerman and Means ** demonstrated that 53 per cent of their | 
tients with myxedema had complete achlorhydria. When correction is made f 
age, this figure still represents a very high incidence. It is surprising that 
little information is available regarding the bone marrow in myxedema 
studies that have been published show a quantitative reduction in the amount 
functioning marrow ***° but no striking qualitative alterations. We are ut! 
aware of any instance where megaloblastic transformation of the bon 
has been described. 

The authors have had the opportunity of observing a patient ove! 
of years in whom myxedema and anemia co-existed. They consider the 
logic features to be of sufficient interest to warrant a detailed case report 


Case REpPoRT 

A white female * was first seen in the Outpatient Clinic of the U: 
California Hospital in 1924, at the age of 30 years. At that time she comy 
abdominal pain, constipation, weakness, dizziness, occasional vomiting a1 
syncope. Physical examination showed bradycardia, enlargement ot! 
of the neck and groins, slight edema of the ankles, and tenderness over th 
Che urine contained many pus cells and bacteria. A blood count showed 
hemoglobin and 2.73 million erythrocytes. Gastric analysis (without 
revealed 8 units free and 23 units of combined acid. Kolmer and Kahn we! 

*Some of the endocrinologic and hematologic features of this case were 
ported by Lisser, H., and Anderson, E. M.: Three cases of adult myxedet 
reported for the purpose of calling attention to their widely different symptor 
clinical findings, Endocrinology 15: 365-381, 1931. 





eht costophrenic angle, presumably from an old pleurisy. The basal metabolic 
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ntestinal series showed no abnormalities. A chest film showed obliteration 


” 


nus 33 per cent. The diagnosis was “myxedema with secondary anemia. 
t consisted of the administration of 4 gr. thyroid extract daily. 


january, 1925, the patient was much improved. Her basal metabolic rate was 


per cent, hemoglobin 75 per cent,* erythrocytes 4.08 million, and leukocytes 


[hyroid dosage was reduced to 2 gr. daily. A few months later the patient 
ed of chest pain, abdominal discomfort and dizziness. An electrocardiogram 


preted as consistent with myxedema. The basal metabolic rate at this time 
7.9 per cent. Examination of the blood disclosed hypochromia of the red 


For the next three years the patient continued to attend various clinics because 
tiple complaints. During this period she took thyroid sporadically. Her basal 


- rate remained within normal range. A second gastric analysis showed 


achlorhydria. Occasionally the blood showed a moderate normocytic, 
mic anemia and slight leukopenia. Five years later her blood contained 


cent hemoglobin, 4.43 million erythrocytes and 13,900 leukocytes. At about 


she became careless in the regularity of her medication. In October, 1930, 
etabolic rate was minus 21 per cent. The blood contained 78 per cent 
(10.7 gm.) and 3.8 million erythrocytes; a smear showed macrocytes. 


of the change in the blood picture to a macrocytic type, and the presence 


lria, the possibility of pernicious anemia was considered. However, on 


| thyroid administration alone the blood level increased slowly, so that by 


acrocyt 
nt. A 


1932, a count showed 87 per cent hemoglobin (12 gm.), 4.12 million ery- 
| 6,480 leukocytes. 
ntly there was remission of all symptoms, as the patient did not return 
for nearly two years, until March, 1934, when she again reported with 


ts of weakness, ankle edema, dyspnea and nervousness. The blood level 
wn to 70 per cent hemoglobin (9.7 gm.) and 2.9 million erythrocytes; many 


{ 


were found in a stained smear. The basal metabolic rate was plus 1 per 
barium meal examination showed a normal gastrointestinal tract. A 


s of pernicious anemia was made, and the patient was transferred to the 


tology clinic. 


June, 1934, to May, 1936, the patient attended the blood clinic regularly. 
nsisted of parenteral liver extract at weekly intervals, thyroid extract, 
laily, and iron and ammonium citrates, 6 gm. daily. There was a slow 
: in blood level, but it was not until May, 1936, that the blood became 
nd normochromic. The count at this time showed 88 per cent hemo- 
), 4.43 million erythrocytes and 5,590 leukocytes. The basal metabolic 

is 9 per cent; gastric analysis showed no free HCl after histamine. The 
juite well and was working steadily. By September, 1937, the blood 
per cent hemoglobin (12.4 gm.), 5.11 million erythrocytes and 10,000 


latter part of 1937 the patient began to complain of attacks of sharp pain 
r abdomen, radiating along the course of the ureters. Urologic investi- 
ed a bilateral nephroptosis and pyelitis on the right. In March, 1938, 
hropexy was performed, after which the urinary tract symptoms abated. 
> renal infection the blood level was well maintained. A blood count 
r the operation showed 94 per cent hemoglobin (13 gm.), 4.4 million ery- 


| 5,750 leukocytes. 


the Sahli colorimetric scale was used in the patient’s earlier blood studies, 
eve that the recorded hemoglobin values from 1924 to 1933 err on the low 
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The patient continued to receive liver extract at regular intervals but, unknow nt 
the clinician, had ceased taking thyroid “because it made her nervous.” In Se 
tember, 1938, she complained of weight gain, a feeling of cold and swelling of he; 
ankles. A basal metabolic rate taken at this time was minus 25 per cent. The bj 
had again become macrocytic and hyperchromic. Thyroid medication was resym; 
together with 15 units of liver extract every three weeks. In December, 1938 
blood level was 86 per cent hemoglobin (11.9 gm.), 3.59 million erythrocytes 
4,160 leukocytes. 

For the next three years the patient reported rather irregularly. She stat 
that she was taking 2 gr. thyroid extract daily. She received liver extract when s 
reported, but there were periods of two to three months when she did not come ; 
the clinic. During October, 1941, she complained of severe retrosternal pain o 
exertion. Physical and electrocardiographic examinations revealed no significant 
findings. The blood contained 80 per cent hemoglobin (11 gm.), 3.36 million e 
throcytes and 5,500 leukocytes. Parenteral liver was increased to one injection 
10 U.S.P. units per week. On this régime the blood level rose and the chest pa 
abated, but now a new train of symptoms appeared. These consisted of hot flashes 
dizziness, urinary frequency and irregular menses. The patient was referred to t 
gynecologic clinic with a diagnosis of menopausal syndrome. During 1942 and 194: 
she was treated with estrogens at the women’s clinic. The results were apparent 
satisfactory. Because she rarely reported to the hematologic clinic, she received : 
liver therapy after February, 1942. Nevertheless, the blood level remained high 
count taken in May, 1943, showed 90 per cent hemoglobin (12.4 gm.), 4.85 mill 
erythrocytes and 6,800 leukocytes. 

In 1944 the patient moved from San Francisco to a sparsely populated rural area 
For the next two years she received practically no liver therapy, although she cor 
tinued to take from 1 to 3 gr. thyroid extract daily. On her infrequent visits to t 
clinic, blood counts showed that she was maintaining her hemoglobin and red cell lei 
within a normal range. She was next seen in February, 1944, because of rectal ble: 
ing and hemorrhoids. The hemoglobin had dropped to 70 per cent (9.6 gm.) and t 
red blood cells to 3.95 million. Ferrous sulfate, 0.9 gm. daily, was administered 
the hemorrhoids were treated. Shortly thereafter bleeding ceased. By May, 
the hemoglobin had increased to 90 per cent (12.4 gm.) and the erythrocytes t 
million. At this time there was grave doubt as to the validity of the diagnosis 
pernicious anemia. Therapy had been very inadequate for nearly two yeat 
there was no significant drop in hemoglobin or red blood cells, and no gastrointestu 
or neurologic signs had developed. The one episode of anemia could be account 
for by loss of blood, and the condition had responded promptly to iron rel 
when the patient reported to the clinic a month later with a complaint 
fatigue, it was disturbing to find that she had a marked hyperchromic 
anemia (figure 1). The anemia responded promptly to parenteral liver 
September, 1945, the patient’s blood contained 94 per cent hemoglobin (15 
4.35 million red cells; the sternal marrow appeared normal. 

The patient was not seen again until August, 1947. She had been \ 
regarding treatment. As there were no symptoms or detectable blood 
at that time, it was decided to refrain from liver therapy and observe 
in the blood level. The patient was advised to continue with thyroid and 
to the clinic regularly for blood counts. Under this régime she rema 
health until November, 1948, when she began to complain of retrostert 
treme weakness and fatigue. The hemoglobin had decreased to 72 per c 
and the red cells numbered only 2.32 million. A sternal puncture stud; 
erythroblastic marrow (table 2). Examination of the gastrointestinal 
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Fluctuations in hemoglobin and erythrocytes over a 25 year period. 


d slight atrophic changes involving the superior portion of the stomach, 
ther roentgenologic evidence of disease. 
tion of liver therapy was followed by a prompt reticulocytosis. Six days 
| injection, 25 per cent of the red cells were reticulocytes. One month 
‘lobin had increased to 88 per cent (10.8 gm.) and the red blood cells 
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to 4.10 million. On a dosage schedule of 15 units of liver extract every three week: 
there was a steady rise in the blood values. By February, 1949, the hemoglobin * 
102 per cent (14.1 gm.) and the erythrocytes numbered 5.10 million. The ror. 
sternal pain and weakness had disappeared. ‘oe 


DISCUSSION 


When first seen at the age of 30 years, this patient had a fairly severe anen 
associated with myxedema. The clinical response to thyroid extract 
factory, and the blood level was subsequently well maintained at a slight 
chromic level (figure 1). For the next decade there were minor hematol 
relapses which coincided with the patient’s negligence in regard to her t! 
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Fic. 2. Price-Jones curves illustrating change from normocytic to macr 


intake. Throughout this period the hemoglobin content tended 
red cell count rose, and a Price-Jones curve (figure 2) showed 
cell diameter with a normal distribution about the mean. 

Ten years after the inception of treatment, there occurred a ser 
tologic relapse which could not be related to myxedema. It coi! 
marked change in the character of the erythrocytes, which now b 
cytic. The Price-Jones curve (figure 2) showed the skewness 
cally seen in pernicious anemia, and the mean cell diameter 
siderably to the right. The diagnosis of pernicious anemia was 
that time. Under a régime of combined thyroid and liver therapy, ' 
values were again restored, but only after two years of intensive t1 
For the next 11 years treatment was not carried out as planned 


——— 
ufa 


two periods, one of two years’ and the other of three years’ « 





patient 


CASE REPORTS 1257 


received practically no liver extract. Despite this there were only two 
nematologic relapses, the first coinciding with a drop in the basal metabolic rate 

minus 25 per cent, and the second with rectal bleeding. The former re- 
sponded readily to thyroid medication and the latter to iron. In view of the 


’s ability to maintain a satisfactory blood level for so long a period (with 


patient 


‘he two exceptions mentioned above) and with obviously inadequate therapy, 

lidity of the diagnosis of pernicious anemia was doubted. 
Exactly 24 years after the presence of anemia had been first detected, the 
suffered a severe and dramatic hematologic relapse. A marked macro- 
sis was again encountered (figure 2). A study of the aspirated bone mar- 
ndicated a marked hyperplasia of erythropoietic elements (table 2). 
galoblasts were present but not in large numbers. Nevertheless, the response 
liver principle was excellent; within a short time the peripheral blood picture 

he marrow were restored to normal (figure 1, table 2). 
t was not quite certain from the data at hand that the patient had both 
us anemia and myxedema anemia, requiring liver principle and thyroid 
- normal hematopoiesis. Within a 25 year period, this patient ex- 
turn the three types of blood change which frequently have been as- 
iated with myxedema: a moderate macrocytic anemia due to myxedema; a 
ypochromic anemia secondary to blood loss, and, finally, a pernicious anemia 
| by lack of liver principle. The transition from a simple macrocytic to a 
nicious anemia is predicated on the appearance of megaloblasts in the 
irrow, the disappearance of free hydrochloric acid from the gastric secre- 
change in the shape of the Price-Jones curve and, finally, in the excel- 
sponse to liver therapy. It is the opinion of the authors that we possess 
nt data in this case to satisfy the criteria deemed necessary to substantiate 
ignosis of true Addisonian pernicious anemia. From the data at hand we 
t certain whether at present this patient could be maintained at a normal 
| on either parenteral liver or B,, therapy alone. Efforts to withdraw 
have not been successful, as the patient will not codperate by stopping 
erapy for sufficient time to allow us to collect the necessary data. She 
her general body tone and strength deteriorate rapidly, and she has less 
to work when thyroid substance is withdrawn. We interpret the avail- 
1 our records thus: this patient has two deficiency states, lack of suf- 
roid secretion, and lack of sufficient intrinsic factor to maturate the 
es in her bone marrow. If this interpretation is correct, she needs 
| substance and erythrocyte maturing factor for the maintenance of 
he normal level. 


‘ 
va 


nent 


SUMMARY AND CONCLUSIONS 


se of myxedema with clinical and laboratory findings covering a pe- 

ears 1s presented in detail. 

ng this period the patient had an anemia of the macrocytic type as- 
myxedema. There were intervals during which, due to blood 

ture assumed the characteristics of a hypochromic anemia. 

cata gathered during the 25-year period are reported because they 

ial changes in the patient’s systemic state, culminating in the ad- 

other disease entity: pernicious anemia. 
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SPONTANEOUS RUPTURE OF THE ESOPHAGUS: 
REPORT OF TWO CASES * 


‘ 


By WiLtiAM E., Puivip and Joun Comer, New York, \ 


THe designation of spontaneous rupture of the esophagus has bee! 
an esophageal rent which could not be explained by preéxisting pat 
as congenital anomalies, inflammation, trauma, neoplasmas, divert! 

* Received for publication July 21, 1949. 


From the Departments of Pathology and Surgery of Saint Vircent’s 
York City. 
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; in esophageal or ectopic gastric mucosa, or aneurysms. As judged by the 
wher of cases in the literature, the occurrence of spontaneous rupture is ex- 
e rare. Since the first case was described by Boerhaave in 1724, ap- 
-oximately 70 have been reported. Within the last few years, however, atten- 
as been focused on this syndrome, more cases have been recognized, 
reviews by Barrett,’ Eliason and Welty,® and Kinsella et al.‘® have 
neared, and the hopeless prognosis recorded by Eliason and Welty as late as 
16 has been altered by the papers of Barrett,? and Olsen and Clagett,’* de- 
ribing the gratifying results of prompt diagnosis and adequate surgical treat- 
It is now generally agreed that a patient with a ruptured esophagus is 
ergency problem and that a prompt diagnosis is vital. 
\With the hope of increasing the awareness of this entity, and because of its 
the following cases are presented. 


Case REPORTS 


A 33 year old white male was admitted to the hospital with the chief 
f upper abdominal pain of approximately 12 hours’ duration. During the 
evening he had been drinking heavily, and subsequently he vomited material 
lescribed as being coffee-ground in nature. Following this episode of 
ng, he fell into a stuporous sleep and, upon awakening on the day of admission, 
of a vague sense of abdominal discomfort. This discomfort became pro- 
ely more severe, and at 6 p.m. he collapsed at home. A local physician was 
o administered pantopon at 8 p.m., with little relief. There was no previous 
f gastric pain, dyspepsia, hematemesis or melena. Examination on admission 
evealed the patient to be in a shocklike state, with a clammy wet skin, a 
sure of 90 mm. Hg systolic and 60 mm. diastolic, and a peripheral pulse 
lhe heart sounds were normal and the rate was rapid. Respirations were 
lhe lungs were clear to percussion and auscultation. A boardlike rigidity 
men was noted, although tenderness was not marked. While the patient 
emergency room, a gastric tube was passed and 50 c.c. of bright red blood 
ted. The impression at that time was perforated peptic ulcer compli- 
emorrhage from an adjacent ulcer or concomitant gastritis. 
trocardiogram disclosed only a sinus tachycardia at a rate of 148. A 
entgenogram of the abdomen in the left lateral recumbent position did not 
iny free gas. On admission, the white blood count was 18,000 cells per cu. 
h 83 per cent neutrophils, and the hematocrit was 37 mm. 
of the general impression that this was a surgical abdomen, operation 
| because of the severe peripheral circulatory collapse. During the night 
vhole blood were given, and other supportive measures, including nasal 
llin and intravenous sulfadiazine, were employed. Despite these meas- 
the patient was comatose on the morning of the second hospital day, 
ssure had dropped to 60 mm. Hg systolic and 40 mm. diastolic, respira- 
pid and cyanosis was marked. Death occurred 16 hours after admission. 
psy the abdomen was found to be entirely negative. There was no evi- 
ruptured viscus or of peritoneal irritation. When the chest plate was 
wever, the mediastinum was seen to be dark brown in color, and in the 
| cavity there were 2,000 c.c. of dark brown fluid in which could be found 
od particles. In the right pleural cavity 1,000 c.c. of similar fluid were 
foreign body was detected. There was a semi-membranous, soft, 
leposit in the posterior mediastinum around the esophagus, adherent 
istinal pleura, the continuity of which had been disrupted bilaterally. 
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The lungs grossly and microscopically were atelectatic and congested, and a 
pleuritis was present. Upon opening the esophagus, a 3.5 cm. rent 
mediately above the diaphragm on the left posterolateral surface (figure 
surrounding mucosa was smooth and gray, and the edges were sharp); 
About the external surface of this rent, the membranous, grayish-black de; 
thick and adherent. The stomach contents were black in color, as wer 
of the small and large bowel. 

Microscopically, the esophageal mucosa at the edges of the perforat 
mal stratified squamous epithelium. In the submucosa and the muscular 


Fic. 1. Mucosal view of esophagus and stomach. The rupture 1s 
cardio-esophageal junction 


vessels were distended and congested. Cellular infiltration con 
lymphocytes and macrophages was present in a dense network ot 
debris in the adventitia and periesophageal tissues 
Case 2. A 43 year old white female was well until the mor 
when she awoke with colicky epigastric and substernal pain accompa! 
and retching. The vomitus was described as consisting of undig 
food particles and coffee-ground material. A local physician was 
an unknown amount of morphine. Relief was slight and, following t! 
the patient again began to vomit. She admitted to a heavy alcoholic 
years, and had been drinking a good deal during the night previous t 
When first seen by a physician on the staff of St. Vincent's Hos 
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- and showing great agitation. The skin was cold and moist, and the blood 
was 100 mm. Hg systolic and 60 mm. diasfolic. Heart and lungs were 
gative except for a few fine moist rales in the interscapular region; and no sub- 
‘neous emphysema was present. On admission, the diagnoses of bleeding peptic 
acute gastritis and esophageal varices, as well as ruptured esophagus, were 
\ chest roentgenogram taken on admission was read as showing accentuated 
ind there was an area of infiltration and exudation in the left base believed 
) pneumonia. No mediastinal emphysema was observed. Other laboratory 
led a red cell count of 4.5 million and a white count of 16,700 with 88 per 
ohils. Two other white counts done during the illness were 24,000 and 
93 per cent and 88 per cent neutrophils, respectively. The blood sugar, 
protein and urea nitrogen values were normal. An electrocardiogram 
nly a sinus tachycardia at a rate of 120. One blood culture was reported 
and one benzidine test on the stool was negative for blood. 
afternoon of the first hospital day the abdomen was soft and nontender 
was pain associated with respiration. On the morning of the second hos- 
the temperature had risen to 102° F. and a loud pleural rub was audible at 
in the axillary line. Fine, sticky rales could be heard in the area, and 
note was dull. The diagnosis of acute fibrinous pleurisy was made, 
ning aspiration pneumonia of the left lower lobe was considered. Esoph- 
s and peptic ulcer were still entertained as etiologic agents for the hema- 
Penicillin therapy was begun at this time. 

temperature remained elevated and by the third hospital day there were 
f fluid in the left chest and dullness and bronchial breathing at the right 
Oxygen was required because of dyspnea. Complaints of left anterior and 
ral chest pain were constant and only slightly relieved by medication. A chest 
at this time revealed the entire left lung to be obscured by pleural 
| multiple small fluid levels were apparent. The right base was obscured 
amount of pleural fluid. Because of the extremely rapid progression, an 

| rupture was then considered to be the most likely diagnosis. 
fifth hospital day the temperature dropped to normal but rose again quite 
\ thoracentesis performed on this day yielded 300 c.c. of thin bloody fluid, 
. of which had a definite fecal odor. Streptomycin was begun at this 


ntibiotics, intravenous fluids and oxygen, the patient became stuporous, 
ere labored and rapid, and numerous rales were heard at both bases. 
ed during the early morning of the sixth hospital day. 
revealed the abdomen to be essentially negative. There was no evi- 
orrhage or peritonitis. When the thorax was opened, the pericardium 
be covered by a fibrinopurulent exudate. A similar purulent exudate 
pleural surfaces of both collapsed lungs. In each pleural cavity there 
n of turbid yellow fluid, approximately 700 c.c. on the left and 600 c.c. 
An inflammatory exudate in the posterior mediastinum obscured the 
| and esophagus and bound them firmly together. Grossly and micro- 
lungs were atelectatic and congested, and contained areas of broncho- 
\ well circumscribed abscess was found in the interlobar septum of the 





; 


esophagus was opened, an oval-shaped longitudinal perforation, meas- 
n its long axis, was found in the posterior wall immediately proximal 
esophageal junction (figure 2). The edges of the perforation were 
ted and the mucosa was gray and intact, except for a blackened linear 
rrhage 4 cm. in length and 4 mm. in width, located above the perfora- 
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tion. Bloody mucoid material was found in the stomach, and the feces in the ter 
minal ileum and colon were black. 

Microscopic examination of the esophagus revealed an intense inflamma 
cellular infiltration in the esophageal mucosa and submucosa, and in the peri sophag: 
and mediastinal tissues. Fibrin composed the bulk of the inflammatory mass 
though granulation tissue could be identified. 


Fic. 2. Periesophageal inflammatory tissue can be seen through the ruptu 
immediately above the cardia. A transverse portion of diaphragm remains atta 
level. Above the rent is a linear mucosal hemorrhage. 


DISCUSSION 


Significant in the history of both patients, who were in the you 
group, is the presence of heavy drinking, vomiting of fluid containing b! 
severe epigastric and substernal pain unrelieved or only partially re! 
morphine. These findings have been emphasized by most reviewers 
of importance not only from the standpoint of diagnosis but also ot 

The vomiting reflex, being a complex one, is evidently disturbé 
retching alone, or in conjunction with alcoholism, so that in the process 
ing the sphincter at the cricoid level fails to relax. Theoretically, 
would then result in a transference of pressure generated by the al 
culature and diaphragm to the esophagus. Experiments in the ca 
that pressures in the neighborhood of 3.5 Ibs./sq. in. are cay 
esophageal rupture, and although the actual vomiting pressur‘ 
measured it is assumed to be well above this figure.’® It is of inter 
produced in this artificial manner are longitudinal in direction 
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» the lower segment, usually just above the diaphragm. Etiologies other than 
miting ¢ which may increase the intraesophageal pressure, such as defecation, 
epsy and indirect trauma, have been recorded." Nevertheless, cases have 

is ) » been reported in which no cause for increased pressure is evident, and the 

ack of such a history can not exclude rupture in any instance in which physical 
lings and laboratory data are confirmatory.’ ® 
Unt rtunately, neither of our cases on admission presented the valuable 
cnostic sign of subcutaneous emphysema about the upper chest and neck, 
is present in from 50 to 60 per cent of the reported cases."*°* In each 
ince, however, there were peripheral circulatory collapse and abdominal 
ty. which led in the first case to the most common diagnostic error, that of 
rforated peptic ulcer. Abdominal rigidity is an intrinsic part of the clinical 
ture in these cases and is probably due to the mechanisms for respiratory 
ting rather than peritoneal irritation, particularly in the absence of tender- 
The presence of chest signs early in the course of the disease is also of 
nt diagnostic significance, for if in an acute illness evidence is obtained 
luid or air in the pleural cavity or mediastinum, and the gastrointestinal tract 
be incriminated on the basis of grossly bloody vomitus, the diagnosis of a 
tured esophagus is indicated. Perforation of a diaphragmatic hernia may, 
urse, mimic these findings."® 
addition to the salient features of the history, physical examination and 
lard abdominal and chest films in the upright position, certain laboratory 
ids have been described which permit confirmation of a suspected rupture and 
irgery to be undertaken without perturbation. If pleural fluid is de- 
it may be aspirated and tested for hydrochloric acid content. This pro- 
lure in one instance yielded fluid containing 55 degrees of total acidity.® 
aspirated fluid has been described variously as turbid and straw colored, 
h, often resembling vomitus, and possessing a foul odor or the odor of 
ngested food. <A second test utilizes a radio-opaque substance which is 
stered orally, and its appearance in the pleural cavity is detected by 
or roentgen-ray.7**'* Although the use of these contrast media is 
| academic by some, who rely on the presence of air or fluid in the 
d chest films,‘ the original roentgenograms in our second case did not 
confirmation of a rupture, whereas the use of a radio-opaque substance at 
ne might well have been conclusive. 

Probably the most striking similarity in the cases described in the literature 

1 the two cases we observed is the appearance and location of the rupture. 

is longitudinal in direction, with sharp, well-defined borders, and is sur- 
‘ed by normal mucosa. A predilection exists for the posterior wall, and it 

| so much more frequently on the left than on the right that a left surgi- 

ich has been advised if doubt exists.1* Ina review of 53 cases, Barrett 

to find only two instances in which the perforation was not limited to the 

The gross and microscopic evidence of acute inflammation in the 

al wall and mediastinal tissues is of importance in excluding the pos- 


er 


postmortem perforation, a rather common finding. In order to elimi- 


sources of confusion, such as might arise from opening the esophagus 
e rent, or possibly, from having incised the esophagus at the time of 
we have found it useful to introduce water slowly in the upper end 


t} 
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above the arch of the aorta before any manipulation, and to observe its exit 
through the rent. This also affords a better in situ evaluation of the location of 
the lesion. 

From a consideration of the size of the esophageal opening, the degree oj 
mediastinal and pleural contamination, and the respiratory embarrassment caysed 
by excessive amounts of fluid and gas in one or both pleural cavities, it is nos 
difficult to understand the necessity for surgical measures to insure proper 
drainage. Such has been the treatment in the five reported cases of survival 
*'% 14 Feasibility of prompt transpleural surgical repair of a spontaneous 
esophageal rupture was first demonstrated by Barrett,? although the most pron 
ising results, in ultimate function and duration of convalescence, were obtaine 
by Olsen and Clagett, who utilized a transpleural approach with drainage 
both mediastinum and pleural cavity, modern supportive therapy and the anti 
biotics. The inadvisability of delaying prospective surgery in the hope of 
creasing the operative risk is amply demonstrated by the high mortality 
experience and by that of others.’° 

It is to be confidently anticipated that the frequency of early diagnosis wil 
increase proportionally with the awareness of this clinical and pathologic entit 
With an early diagnosis, the opportunity for surgical intervention is presented 
and recovery rendered possible. 
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xit UNUSUAL TOXIC REACTION TO BROMSULFALEIN * 


By A. M. pe Anprno, Jr., M.D., and Joun J. McKeown, Jr., M.D., 
of Philadelphia, Pennsylvania 


lot Because of the unusual toxic response that a patient exhibited to the intra- 

er nous injection of bromsulfalein (phenoltetrabromphthalein sodium sulfonate), 
nd because of the scarcity of reports in the medical literature concerning reac- 
ns from this dye, this case report is submitted. 


C Case REPORT 


\ 50 year old white woman was admitted to the hospital with the chief complaint 
xia, easy fatigability, generalized weakness and abdominal pain of six weeks’ 
.. During the three weeks preceding admission this condition had become 
sively worse, so that the patient was unable to perform her household duties 
had to spend most of her time in bed. Six weeks before entrance the patient 
iwakened one morning by a severe attack of pain in the right upper and lower 
bdominal quadrants, radiating into the epigastrium and to the back. The abdominal 
| gradually diminished in intensity, but persisted until admission to the hospital. 
nt avoided all food with the exception of cereals and tea, believing that the 
aggravated by the ingestion of food. Fever had been present for three 
nging between 101 and 103° F. The fever was not accompanied by chills or 
nsations. Frequency of urination and nocturia had been present for a week 
lission. The patient also complained of a 30 pound weight loss over a 
one month. The past medical history revealed an attack of severe pyelitis 
ng a hysterectomy in 1945. Careful questioning of the patient failed to elicit 
e of hay fever, bronchial asthma, contact dermatitis, drug sensitivity or 
gic reaction of any kind. 

al Examination: The patient was an obese 50 year old white woman, 
fortably in bed. The temperature was 98.6° F., the pulse rate 80 beats per 
nd the blood pressure 110 mm. Hg systolic and 64 mm. diastolic. Examina- 
he lung fields was negative. Auscultation of the heart revealed a soft, pul- 
tolic murmur. Examination of the abdomen revealed a large, irregular, 
iss originating in the right upper quadrant and extending into the pelvis. 
ty of the patient made it impossible to determine with certainty the nature 
iss, but it was thought to be either kidney or liver. The spleen and left 
not palpable. The remainder of the physical examination was negative. 
ory Data: The hemoglobin was 12 gm., the erythrocyte count 4,270,000 
, and the leukocyte count 9,950, with a normal differential count. Urin- 
ed a 4 plus albuminuria and a large number of leukocytes per low power 
Wassermann and Kahn tests gave negative reactions, serum bilirubin was 
r cent, urine urobilinogen was positive in dilution of 1:40, and blood urea 
; 12.2 mg. per cent. A roentgenogram of the chest and a cholecystogram 
1 normal limits. An intravenous urogram revealed a large hydronephrotic 
y with numerous calculi in the region of the lower pole, and several smaller 
he region of the pelvis and the upper pole. An electrocardiogram made 

uary 7, 1948, revealed a tendency to mild left axis deviation. 


j 


the impression of a physician that this patient had hydronephrosis of the 


pe 
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right kidney, complicated by a mild attack of infectious hepatitis without clinicaj 
jaundice. To substantiate this impression various liver function studies, including 
a bromsulfalein test, were performed. , 
On the morning of February 8, 1948, at 8:55 a.m., the patient received 3.5 ¢ 
of bromsulfalein dye intravenously. This represented a total dosage of 175 mg, at 
2 mg. per kilogram of body weight. Approximately three minutes after injectio, 
of the drug the patient became severely dyspneic, cyanotic and apprehensive. Ex. 
amination at this time revealed the pulse rate to be 116 per minute, the respiratory 
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Fic. 1. Immediate systemic response to bromsulfalein injection 


rate 30 per minute and the blood pressure 70 mm. Hg systolic and 40 mm 

On auscultation of the chest, inspiratory musical wheezes were heard througl 
lung fields, as were occasional moist basal rales. The patient then began t 

of precordial pain and tightness. She was immediately given oxygen wit! 
['wenty minutes after the injection, the blood pressure was found to be 7! 
systolic over 36 mm. diastolic. She responded well to the administratiot 
as evidenced by the disappearance of cyanosis. In about 30 minutes the 
sure slowly started to return to normal. At this time the patient suddenly 
a severe shaking chill. The temperature at the peak of the chill was 103 


ey 
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Fic. 2. 


trocardiogram taken day after admission to the hospital, February 7, 1948. 
trocardiogram taken four hours after reaction to bromsulfalein injection on 
1948, indicating early right ventricular strain. 
cardiogram taken on February 11, 1948, revealing return of electrocardio- 
1 to original status. 
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pulse rate was 130. The chill lasted 15 minutes and was followed by profuse swe. 
ing. Graphic representation of this reaction is illustrated by figure 1. , 
An electrocardiographic tracing was made later that same day because of thy 
patient's persistent complaint of pain and tightness over the precordial area. Cop 
pared with the tracing done two days earlier, the change was remarkable. 7; 
contour of the tracing had been altered considerably by depression of the ST sec 
ments in Leads Il and III. As this patient had not received digitalis, this wa : 
preted as evidence of early right ventricular strain. Two days later (Fe! } 
another electrocardiographic tracing was obtained. This electrocardiogram revealed 
return of the pattern to its original status, indicating the reversibility of the 
On the patient’s return to the Out-Patient Department several months a‘ 
charge from the hospital, a sensitivity test for bromsulfalein was performed. U 
ventral surface of the right forearm, an intradermal injection of 0.1 cc. of 
dilution of the dye (representing 0.5 mg.) was given. At the end of 24 | 
red macular area, tender to palpation and measuring 6 cm. by 7 cm. in diameter 
noted. This area was of the same size at the end of 48 hours but had chang 
color to a dusky red. This reaction was accompanied by complaints from t! 
of generalized malaise and pains in the joints. Since bromsulfalein has beet 
toxic to tissues, five young, healthy adult males were used as controls to 
what part this factor played in the production of the skin reaction observed 
patient. Intradermal injection of the same dosage of the same dilution of t! 
the forearms of the controls produced instantaneous erythematous areas | 
2 to 3 cm. in diameter, which subsided completely or were barely visib! 
hours. The response of our patient to the intradermal injection of a 
of bromsulfalein was interpreted as positive evidence of sensitivity to the 


DISCUSSION 


3romsulfalein (phenoltetrabromphthalein sodium sulfonate 
clinical use after the work of Rosenthal and White* in 1925. They 
substance to be ideal as an index of liver function. In studying the t 
this dye they * reported that a dosage of 50 mg. per kilogram prove 
dog four hours after injection. Their usual findings, however, wer 
symptoms were produced with doses of less than 100 mg. per kilogram except 
occasional transitory chill following the injection. Above this amount 
occurred in 50 per cent of the animals, either at once or within 12 ! 
chills and weakness. Gruber * has noted definite falls in blood pressur 
ratory animals who have received the recommended USP dose of 
lein (2 mg. per kilogram body weight) intravenously. 

The bromsulfalein test has been extensively used throughout th 
amazingly enough, the first case of a severe toxic reaction in the hun 
served by Chambers and Moister * in 1946. The toxic response observ: 
was in the nature of an acute allergic reaction occurring in a patient wit! 
of bronchial asthma of four years’ duration who exhibited severe sensi 
tions to many substances. This reaction occurred immediately after t! 
venous administration of the drug in a dosage of 5 mg. per kilograi 
weight, and was characterized by severe dyspnea, cyanosis, loss of conscious! 
and clonic convulsions. Other observers have reported mild react 
administration of the drug intravenously. Elevations in temperatut 
and vomiting, transient headaches and mild allergic phenomena ass 
urticaria and asthma have been observed clinically. 
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The reaction observed in our patient presents several interesting features. 
The probability of an immediate allergic reaction due to hy persensitivity to the 
rug is ae suggested by the promptness with which the patient’s symptoms 
.opeared. The respiratory response, as evidenced by dyspnea and cyanosis, was 
compat tied by peripheral-vascular collapse, shown by the fall in blood pressure 

| the acceleration of the pulse rate. It is of interest to note that the amount 
of pulmonary involvement was severe enough in its effect on cardiac function 
to give rise to electrocardiographic findings indicative of early right ventricular 
strain. Whether the pyrogenic component which was observed forms a part of 
the allergic response is uncertain. Such a reaction could easily have been at- 
tributed to impurities rather than to the dye itself. 

sree with Chambers and Moister in that caution should be used in the 

injection of the dye, especially if the patient furnishes a history of bronchial 

isthma, hay fever, contact dermatitis, or other allergic reactions of any kind. 

One centimeter (50 mg.) should be injected slowly and an interval of several 

lowed, to note any unusual response. The remainder of the drug 

ould then be injected slowly. These precautions should be followed particu- 
the higher dosage (5 mg. per kilogram of body weight) is used. 
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DERMATOMYOSITIS AS AN INDEX OF MALIGNANT NEO- 
PLASM: REPORT OF A CASE AND REVIEW 
OF THE LITERATURE * 


by Marruew J. Brunner, M.D., and Rocco V. Losraico, Jr., M.D., 
Chicago, Illinois 


MATOMYOSITIS is a fairly well-defined clinical entity, usually readily 
shable from lupus erythematosus disseminata, scleredema, early sclero- 
ellagra and trichinosis, the conditions it most closely resembles. Little 
n of the possible causative factors, the general belief being that the disease 
has some toxic or infectious basis. Streptococci have been particularly 
ecause of the frequently obtained history of sore throat, scarlatina or 
r acute respiratory infection preceding the appearance of dermatomyositis.” * 
Some investigators have been able to isolate streptococci, staphylococci 
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and other organisms * from the affected muscles, and Ormsby and Montgomery ' 
state that “autogenous vaccines, when cultures of muscle are positive, are def 
nitely valuable,” indicating that the organisms thus obtained are of etiologic im- 
portance. Tuberculosis has been thought to be a causative factor in thre 
cases,” '® 1! while in two cases reported by Dostrovsky and Sagher ** dermato. 
myositis was associated with malignant visceral new growths. This combina- 
tion was also noted in the authors’ case, and in a review of available literatyr, 
17 such instances were found. Sites of the neoplasms were as follows: ovary 


12, 14, 16» reticuloendothelial sys 


four **** 14; stomach, three ** '* '*; breast, three 
tem, three '* ** *°; esophagus, one **; gall bladder, one °; vagina, one *'; rectun 


one.’ 
Case REPORT 


A 47 year old woman was admitted to the Department of Dermatology, 
sity of Illinois Research and Educational Hospitals, on January 26, 1948 
for a partial hysterectomy for uterine fibroids in 1942, she had been well until thr 
months previously, when a red, pruritic eruption appeared on the V of the neck 
spread rapidly to the arms and face. Two weeks after onset of the eruption th 
muscles became painful, tender and increasingly weak, and by the time th 
entered the hospital she had to be assisted to sit up, and was able to walk 
steps because of generalized muscle weakness. She was afebrile during 
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: observation, although low-grade fever had been present at the onset of illness. 
Examinati ion revealed marked periorbital edema (figure 1) and telangiectasia of the 
, producing the heliotrope discoloration characteristic of dermatomyositis. A 
patchy, oye telangiectatic and pigmented eruption covered almost 
ntire body, affecting particularly the face and neck and the extensor surfaces 
forearms and thighs. Quarter-sized superficial necrotic crusted areas were 
‘ the dorsa of the hands and the sides of the neck and face. The limb muscles 
ere tender and of a peculiar boggy consistency. Examination in the Department 
Physical Medicine revealed moderate loss of power of affected muscle groups. The 
inder of the general physical examination was negative. Laboratory findings 
vere as follows: erythrocytes 4,060,000, leukocytes 9,350, with a differential count 
73 per cent polymorphonuclears, 7 monocytes, 19 lymphocytes and 1 eosinophil ; 
tation rate (corr.) 32 mm. per minute; urinalysis negative for sugar, albumin 
ells: urea clearance 58 per cent; blood non-protein-nitrogen and urea 33 and 13.5 
100 c.c., respectively, and A/G ratio 3.6/2.4. The lung fields were clear on 
ray examination, and barium study of the upper and lower gastrointestinal 
s negative. Biopsy of the deltoid muscle showed a round cell infiltrate about 
erseptal blood vessels and minimal increase in interseptal connective tissue. 
vas moderate hyperkeratosis and follicular plugging of the overlying skin, and 
epidermis was thinned and atrophic. Several large areas of edematous fluid 
umulation were present in the corium, along with a mild perivascular lymphocytic 
trate. The findings were interpreted by Dr. Granville A. Bennett * as consistent 
the diagnosis of dermatomyositis. 
During her hospital stay the patient continued to complain of weakness, difficulty 
} g, and pain and tenderness in the affected muscles. Courses of parenteral 
(total dose 8 million) and streptomycin (20 gm.) produced no change in 
ical picture. She was discharged, unimproved, with the recommendation that 
tinue with injections of foreign protein (Proteolac), and a high protein diet 
ted with amino-acids (Amigen). 
November 1, 1948, approximately 12 months after onset of the condition, she 
| to the clinic because of abdominal swelling, first noted two months previously. 
ind muscular manifestations were essentially as on previous examinations. 
i mass in the right lower quadrant of the abdomen, hard, firmly fixed, and 
ling superiorly to the level of the umbilicus. Vaginal examination confirmed 
hat the tumor arose from the pelvis, and the patient was transferred to an- 
ital for exploratory laparotomy. At operation the right ovary was found 
| by a large cystic mass which filled the posterior cul-de-sac and extended 
e level of the umbilicus. Laterally, the tumor infiltrated the wall of the 
was fixed to the pelvic peritoneum. The neoplasm was considered in- 
d the abdomen was closed after removal of a specimen for biopsy study. 
ogist's report was as follows: “The tumor mass is composed of anaplastic, 
hyperchromatic cells with distinct nucleoli. In some places the cyto- 
lear, and in others, eosinophilic. The tumor has invaded the stroma. No 
ructure can be made out at present, even though it appears to be ovarian 
gnosis: Compatible with very anaplastic carcinoma of the ovary, prob- 
losa cell type.”t Roentgen-ray therapy was started in the immediate 
period, and a total of 5,940 r at 250 PKV was given by cross-fire from 
During the course of treatment a freely movable, nontender, marble- 
developed in the right breast, and was found on microscopic examination 
etastasis from the ovarian neoplasm. A second course of roentgen-ray 
totaling 2,124 r, was given six weeks after the initial treatment. 


7 partment of Pathology, University of Illinois College of Medicine. 
Nora, M.D., Pathologist, Columbus Hospital. 
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Unexpectedly, the cutaneous lesions began to fade soon after completion of the 
first course of roemtgen therapy (figure 2) and muscle power increased perceptibly 
The areas of superficial cutaneous necrosis, which had been recurrent during the 


entire course of the illness, now healed, and no new lesions appeared. Improvement 
was maintained during a three-month postoperative observation period 


Fic. 2. 


DISCUSSION 


It would be difficult to assign a causative role to the malignant 
present in this and other reported cases of dermatomyositis on a stati 
alone. The actual percentage of all cases of dermatomyositis in whic! 
lesions develop cannot be calculated, and it might be argued that 
tion of the two conditions in the 18 reported instances is pure! 
However, in our case, and in two others '*** in which the tumor w 
unequivocal improvement in the manifestations of dermatomyositis 
lowed, an occurrence which adds much weight to the inadequate statist 
It must also be admitted that the mechanism by which neoplasms opet 
causation of dermatomyositis is obscure. Perhaps, as has been sug 
the cases following infection or intoxication, the disease depends 
yet unclassified type of allergic sensitization. The necessary antige! 
may be provided by products of tumor growth or breakdown as 
bacterial or other proteins. Ancillary evidence of the allergic 
dermatomyositis may be found in the frequency of eosinophilia 





; 
f 
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opment of urticaria, erythema multiforme and erythema nodosum in 


} 
i 


rly stages of the disease.*:** Whatever the connection between the malignant 


¢ ' 
aiCil 


and dermatomyositis may eventually prove to be. their association is 
tly frequent enough to justify thorough investigation in all cases of 
itomyositis to rule out underlying cancer, as is routinely done in acanthosis 
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CODEINE POISONING: FATAL CASE FROM 
ACCIDENTAL OVERDOSE * 


By V. H. Cornett, M.D., F.A.C.P.,+ Washington, D. C. 


CopEINE and its salts are so universally used, and poisoning due to these drugs 
is so rare, that the publication of this case appears warranted. Various authors 
have been consulted,’ * * * * ® * and fatal cases are reported as “rare,” “not found 
or “unknown,” though severe symptoms and collapse have occurred after larg 
doses. Cases have recovered after taking approximately 500 to 520 mg., but 
such cases immediate therapy or vomiting may have greatly reduced the dose al 
sorbed. Nausea and vomiting are given as frequent and prominent symptoms ir 
codeine poisoning.* Gonzales, Vance and Helperin * give the lethal dose as 4.5 
to 8 gr. but refer to recovery from larger doses. 

The limit of therapeutic dosage is placed at 133 mg. (2 gr.), 
ported to have given serious symptoms.® 

Krueger, Eddy and Sumwalt *-refer to the statement of Lochboehler, made i 
1899 (J.A.M.A. 33: 1397, 1899), that no case of fatal poisoning with codei1 
had been recorded, and state further that they found no record of any. This was 
in 1943. A recent search of the Index Medicus discovers no case reported in the 
past 10 years. However, the same authors refer to death in a case of acute asth 
after use of codeine, reported by Cohen and Rudolph in 1932.° The original ar 
ticle does not state the dose consumed. 

dmunds and Gunn * warn that the use of codeine in cases where t 
dant or excessive secretion is “unnecessary and may be harmful.” 

Rudolph * condemn the use of opiates in asthma and, in addition to the 
respiratory action and the abolition of the cough reflex, suggest a possib! 
chial allergic reaction adding to that already present. They refer to a w! 
duction in all persons on intracutaneous injection of opiates, and 

many patients under opiate medication. In view of the extensive and 
indiscriminate use of “codeine cough mixture,” these statements sl! 

carefully evaluated and considered in practical therapeutics. 

Goodman and Gilman ° report codeine one-fourth as depressant to respirat 
as morphine, and consider that the lethal dose cannot be stated. The: 
the fate of morphine and codeine in the body, 90 per cent of the former 
stroyed, whereas 80 per cent of codeine is excreted in the urine. This | 


‘ and 4 er. are rr 


est in view of our toxicologic findings in the present case. 


CasE REPORT 


The patient was a 30 year old white male known to be an habitual | 
with a history of asthmatic symptoms for 20 years. There had been no! 
distribution, and attacks had become less frequent, less severe and short 
but he had entered a hospital at least once for therapy in 1943. Allergy 
3 plus reactions to dust, horse serum, timothy and ragweed antigens 
horse epithelium, silk, wool and pyrethrum; numerous other antigens 


readings 
* Received for publication May 30, 1949. se 
+ Colonel, Medical Corps, U. S. Army; Chief of Laboratory Service, Walt 
eral Hospital, Washington, D. C. 
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urrent attack had lasted about seven days when he was admitted to the 
September, 1947. His past history was otherwise irrelevant except for 
at age 10, and a record of appendectomy, tonsillectomy and adenoidectomy 

| age. He showed “typical asthmatic breathing” and a “typical expiratory 
ith some inspiratory wheeze. There was slight dyspnea, and a few 
es were heard in both bases. 

t roentgenogram was reported negative; erythrocytes were 5,010,000; hemo- 
per cent; leukocytes 9,550. Urinalysis was negative, with specific gravity 
The following medication was ordered: saturated solution of potassium 
lrops four times daily; adrenalin in oil, “0.5 c.c. every three hours p.r.n.,” 


nalin “1:1,000 sol. 0.5 c.c. p.r.n.”; phenobarbital, gr. 4% four times daily; 


1.5 was given once daily for the first four days; brewer’s yeast was given 


i 


ily after meals; penicillin was administered, beginning the fourth hospital 


000 units every three hours. Brown’s mixture was ordered the day before 
t not supplied to the patient. 


day preceding his death, the eleventh day in hospital, he and another 
nsumed about a pint of whiskey between them before 9 a.m. He received 


| phenobarbital and brewer’s yeast at 9 a.m. and at 1 p.m. He was seen ina 


\| drinking during the afternoon and later sat on the porch with other 
which time he appeared drowsy and fell asleep several times. At about 
he was seen to take two “swigs” from a cough mixture bottle on a neighbor- 
table. He appeared unusually sleepy during the early evening when he 
itor, and at 8:30 was noted to be sleeping. The 9 p.m. medication was not 
use he was asleep. At 1:10 a.m. he was asleep, and at 3 a.m. his snoring 


rd by another patient. At 5:50 a.m. an attendant called the nurse and doctor: 


t had died. 


topsy was performed four and a half hours after death. The principal findings 


rate pulmonary congestion, with much thick tenacious mucus throughout 
onchial tree but little in the left lung; microscopic sections confirmed 
ion and excess secretion, some of which was purulent. Peribronchial 
and infiltration by polymorphonuclears, round and plasma cells were 
ut eosinophils were not conspicuous. There were rather broad subepicardial 
between the vena caval orifices, which microscopically were seen to 
sely through the musculature of the right auricle. There-was also some 
n the perivascular tissues about the left coronary, approximately 5 mm. 
origin. Other organs and tissues showed no significant changes. 


TABLE I 
ee Phenobarbital Codeine 
Ethyl Alcohol | mg./100 gm. or c.c. mg./100 gm. or c.c, 





0.12% Absent 50.0 
0.04% 0.4 0.5 
0.04% 2.1 0.9 
0.17% 1.6 12.5 
0.04% 1.0 


] °° amalerane . ; ~ : : 
gic analyses * resulted in the findings shown in table 1. 


immonia-ether soluble, ammonia-chloroform soluble, metallic, mineral 
ises, halogens, oxyacids and special poisons were all absent. The 


Ss were not analyzed for gaseous poisons. 


sic studies by Mr. Leo R. Goldbaum, Chief, Toxicology Section, Army Medi- 


xesearch and Graduate School. 
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Table 2 summarizes the computations made from the above findings. and +h, 


recorded and estimated weights of organs. 

Investigation revealed that the cough mixture which the patient had take; 
from his neighbor’s bedside table was erroneously compounded to contain 7 
grams of codeine sulfate, instead of 700 milligrams, in the 240 c.c. ordered. This 
is equivalent to 875 mg., or about 13 gr. per ounce. From evidence obtained 
about 1 to 2 oz. of the medicine was consumed by the deceased. This would be 


1 


equivalent to between 875 mg. (13 gr.) and 1,750 mg. (26 gr.) of codeine sulfat, 


Material Weht. or i ol. Codeine mg. 
gm. or c.c.) per 100 gm. or c.c. mg 


1,180 0.5 5.9 

,825 0.9 16.4 

Stomach 1,000 50.0 500.0 
Urine 205 | 12.5 25.6 
Blood* 6,176 | 1.0 61.8 


609.7 1 


' 
(Total from materials analyzed) 
Heart 305 
Lungs 1,069 
Spleen 142 | 
Kidneys 254 
Intestines 2,500 (est.) | 
| 
| 


Pancreas 60 (est.) 


4,330 1.0 (est.) 


Estimated total in organs 


* Blood estimated as 8% of body weight; 170 lbs. equals 77.2 kg.; 
6,176 gm. 


In table 2 we estimated the organ content at about 653 mg. (10 g 
500 mg. was in the gastric contents. Deducting this amount from t! 
total leaves 153 mg. in the rest of the organs. The organs totaled alx 
the estimated body weight. It is considered approximately safe to esti 
total body content at thrice that in the organs, namely, 459 mg. (7 gr 
total body fluid, it may be computed at the blood level as approximat 
(7.5 gr.). (Eighty per cent of blood as water and 80 per cent of bod 
fluid gives 0.80 of 1.0 = 0.8 mg./100 c.c. and 80 per cent of 77.6 kg 
0.8 by 620 = 496 mg.) 

By the same ratios as used for codeine, the organ content of phet 
computed as 88.2 mg. (114 gr.), and this tripled would give 264.6 mg 
which may well be true, as he had received about 2 gr. a day for 10 or 1! 
had received at least 1 gr. in the 24 hours preceding death. This 
would contribute to the depressant effect of the codeine and perhaps 
other symptoms. It may have prevented the vomiting which has apy 
others in cases of overdosage. By the time of death, or at least by th 
cologic examination, the alcohol content was negligible. 

The auricular hemorrhage in the region of the sinoauricular n¢ 
been the immediate cause of death. This hemorrhage could have beet 
anoxia and resultant increased vascular permeability.® 
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SUMMARY 


A case of accidental codeine poisoning is presented in which, due to an error 
in a prescription, the patient consumed between 875 mg. (13 gr.) and 1750 mg. 
: f codeine sulfate. This is considerably above the previous doses from 
recoveries have been reported. The only previously reported death due to 

* also occurred in an asthmatic patient, but the dose consumed was not 


henobarbital was present within therapeutic range but may have masked 

toms and contributed to the depression. The patient was a known alcoholic 
nartaken fairly heavily of alcohol in his last 24 hours, but analyses indi- 

| it had all been oxidized or excreted. The codeine blood level found at au- 
s 1 mg. per 100 gm. of blood. 
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TORULA HISTOLYTICA MENINGO-ENCEPHALITIS: 
FURTHER REPORT * 


K MARSHALL, M.D., F.A.C.P., and R. WALLAcE Teep, M.D., Ann Arbor, 
Michigan 


ve ' reported the case of a white girl, aged nine years, who came to 

pital because of headache, fever, nausea, vomiting, deafness and a regres- 
érsonality change. She was found to have bilateral masked mastoiditis 
h an associated localized meningitis, was thought to explain the symp- 

e left mastoid was opened and found to be destroyed, with thick muco- 
iterial inside. There was a dural exposure in the tegmen antri, with 
granuloma. Spinal puncture released clear fluid under great pressure 


ed for publication June 2, 1949. 
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(more than 600 mm. water) containing large numbers of Torulae, which wert 
later grown on culture also. About a week later the right mastoid was opened and 
similar conditions were found. No Torulae were found in the granulation tissue 
taken at operation, or on culture of the mastoid. It was concluded that the mas. 
toiditis was coincidental and in no way connected with the meningoencephalitis 
The child was placed on sulfadiazine therapy and later on potassium iodide. Sty 
made an uneventful recovery in about four months, with no evidence of any neuro- 
logic residuum. Swelling of the nerve-head and retinal hemorrhages had bee: 
associated with the intracranial hypertension, but these gradually underwent 
resolution. 

During the past six years the patient has been seen on a number of occasio 

and no evidence of recurrence has been noted. For two years or more she co 
plained of occasional headaches, usually lasting from a few hours to two days, | 
there was never any indication that increased intracranial pressure existed. 
a number of these occasions she was seen by an ophthalmologist, Dr. A. S. Barr 
and by a neurologist, Dr. H. W. Riggs, but no indication for lumbar punctur 
was found. She returned to school in the fall of 1942 and quickly regained her 
place in her class. She is now in high school, doing creditable work with excellent 
grades. Her development physically, mentally and psychologically has beer 
normal. She has had no illnesses other than occasional colds, from which she re- 
covered promptly. 


| 


The ears have remained dry and the hearing is normal. The retinal hemor 
rhages were absorbed, and no disturbance of vision has been observed 
glasses have been advised. There are no evidences of paralyses, tics or 1 


spasms. 
No Torulae were noted in the last few spinal punctures done in 1942 
indication for puncture has occurred since then. It was considered possibl 
the headaches might have been on the basis of increased intracranial tension, | 
they always subsided within a day or so and left with no residuum. No r 
rence of papilledema or retinal hemorrhage was noted. Headaches hai 


very rare in the past four years. It is probable that they were due to anot! 


thot 


cause. 

In our review of the literature up to 1942 we could find no case of t 
the central nervous system which could be considered completely cured 
same may be said for the literature to 1947. Lewin and Roux ’® reported a « 
(case 2, adult male) treated with sulfapyridine and penicillin, the latter 
ministered both intrathecally and intramuscularly. Later the patient 
potassium iodide. Eleven months after the onset of symptoms he 
well, and although the spinal fluid showed 24 lymphocytes per cubic cent 
Torulae were seen. Tinney and Schmidt * reported the case of a 25 y 
(case 3) with pulmonary cavitation and chronic meningitis. Me r 
cally following tyrocidine intrathecally and sulfathiazole per os 
later he was asymptomatic and went on a hunting trip. It would be 
know the present condition of this man. Voyles and Beck * report 
ment in a 44 year old man (case 4) who became ambulatory after s« 
However, Torulae were present in the spinal fluid and urine. 

We were impressed by the apparent curative action of sulfadiazin« 
tient. For a week after her second mastoidectomy she improved so mt 
drug was stopped and the patient was discharged. However, in ¢! 


Fiol 
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vas back again with the symptoms as before. Sulfadiazine was resumed, with 
lisappearance of the symptoms in 48 hours, and the drug was continued for an- 
her 42 days. Following this, potassium iodide was given for three months. 
Others have not been so impressed with the value of the sulfonamides. Beck 
s,° using dogs, rabbits, guinea pigs and mice, found no benefit from the 
adiazine and potassium iodide. Jones and Klinck,® using mice, fayind 
beneficial effects with either sulfadiazine or penicillin. Lewin and Roux? 
| Torulae resistant to penicillin on plate culture, as did Hamilton and Tyler,* 
Harford, Martin, Hageman and Wood.’ Hamilton and Thompson,’® on the 
hand, found that penicillin caused a marked drop in the number of fungi in 
nal fluid, but did not entirely clear the fluid. They also found the Torulae 
) penicillin in vitro, as did Hobby, Meyer and Chaffee.t Most of the 
reported within the past four years have been given either penicillin, sulfona- 
both, to no avail. 
herefore cannot be said with finality that any drug is of undoubted value 
lisease. However, in a condition with a mortality approaching 100 per 
is justified in using any therapy which may be of benefit. Mezey and 
thought 5 per cent alcohol and dextrose intravenously were helpful. 
lrainage is certainly helpful in relieving headache, and is advised. It is 
le, however, that in the last analysis it is the “vis medicatrix naturae” which 
nes the outcome. 
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EDITORIAL 
THE PENNSYLVANIA HOSPITAL 


IN May of this year, the oldest hospital in what is now the United State: 
enteted its third century. The date of origin of institutions of a simila 
kind and age is often more or less in doubt, but in the case of the Pennsy! 
vania Hospital the records allow no such obscurity. The charter given | 
the Assembly of the Province of Pennsylvania—with some reluctance: 
sure—still is on exhibition at the hospital—bearing the date of Januar 
1751, and the minutes of the Board of Managers—carefully prep red and 
carefully preserved from the beginning—provide easily available 
sources for all the important events in the hospital’s existence. It was o1 
May 5, 1751, according to the entry in the minutes in the handwriting 
the then Secretary—Benjamin Franklin—that the organization meeting 
the Contributors was held. On the past May 2 to 4, the hospital celebrated 
its 200 years of continuous service to the sick and injured, during wl 
time there have issued from it noteworthy contributions to medical educat 
and research. More significantly, however, as John N. Hatfield, its Supe: 
intendent and Administrator for 26 years, has recently emphasized 
foundation signalized the beginning of the voluntary hospital system i 
country. Particularly in these perplexing times of our nation’s hist 
is well to stress that this pillar of the American way of life, “en 
the freedom, the self-initiative and the faith found still to be inherent in u 
not merely survives—a matter of lesser importance—but still pr 


1 


progressive vitality. 

This may not be the place to follow even very briefly the tl 
hospital’s story, but it will be done, nevertheless—both as an 
inform the readers of this Journal about one of our pioneer h 
its celebration and also in order to bring out lessons from its past 
serve as valuable precedents in solving some of today’s medical p 

The need for a privately run hospital for “The relief of the sic! 
for the reception and cure of lunaticks,” had for some time 
thoughts of Dr. Thomas Bond, a prominent Philadelphia physic: 
to serve the hospital assiduously for many years. — Perhaps his n 
service to it, however, was in enlisting the aid of Benjamin I: 
was the chief instrument in getting the hospital established 
read in his Autobiography, he employed efficient methods, w! 
us may in the conceit of our ignorance regard as “modern.” 
procuring subscriptions he “endeavoured to prepare the minds ol 
by writing on the subject in the newspapers, which was my us 
in such cases.” The assistance sought from the Assembly m 
considerable opposition, he formulated a plan about which he 
“I do not remember any of my political manoeuvres, the success 
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‘ave me at the time more pleasure.’’ The plan was to get the Assembly to 
enact a bill with the proviso that when the contributors had raised £2000, 
interest of which was to be used for the care of the sick poor free of 
rge, the provincial treasurer was required to pay £2000 for the building 
ind finishing of the hospital. The bill was passed, as it was thought im- 
possible to raise such a sum by subscriptions, but these now poured in “since 
eyery man’s donation would be doubled, thus the clause worked both ways.” 
t ma) be unnecessary to point out that millionaires and foundations have 
rediscovered this device in our own times. Franklin was Secretary of the 
Board for two years and then its President for four. Having inaugurated 
tem of fines for absence from meetings, he was the heaviest loser on 
.ccount of many unavoidable absences on public business. 
\fter a few years in temporary quarters in a rented house on High Street 
w Market), the present site consisting of a solid city block, was bought 
£500. The first unit of the plan which was designed by Samuel Rhoads, 
f the hospital managers, the east wing of the “old building” was 
ened in December 1756. The cornerstone bears Franklin's justly famous 
cription, “In the year of Christ//1755// George the Second happily 
ning //For he sought the happiness of his people//Philadelphia flourish- 
¢ /for its inhabitants were publick spirited,” etc. The words may still 
e read with ease, perhaps because the stone was lost to sight for many 
nd accidently revealed during the course of repairs. Not a few of 
who have seen it, now carefully protected, will agree that among 
lerstones it is unsurpassed. 
Well started, the fledgling hospital was solidly supported especially by 
e Quakers, long the wealthiest and most important element in the growing 
a group that still lives up to its reputation of doing well whatever it 
es. The constant need for physical expansion, a condition that has 
ned so many American hospitals, is shown in the hospital’s latest 
hlet listing its chronological development—whereas a period of 50 years 
ed before the west wing and centre of the original building were com- 
a comparable period, the last 58 years, has required the addition of 
large structures (Out Patient Department, Nurses Home, Surgical 
Garrett Memorial, Ayer Laboratory, New Out-Patient Building, 
Pennsylvania Institute, The Women’s Building, The Benjamin Frank- 
linic for staff physicians’ offices (1946). 


tne 


“ha 
Lilia 


| theory and practice would have emerged from the hospital and one 
disappointed. Of the 20 physicians and surgeons appointed to the 
the 18th century for instance, all but four achieved more than a local 
Among this group were Thomas Bond (founder of ward 

ng and of clinical lectures in the U. S.); Thomas Cadwalader (early 
lead colic and first description of osteogenesis imperfecta) ; John 
founder of the first medical school in U. S.); William Shippen 
rator in 1762 of the first considerable anatomical lectures—60 in 
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number—in the U. S.); Benjamin Rush (“The American Sydenham” and 
the greatest historical figure in American medicine according to Welch): 
Philip Syng Physick (“The Father of American Surgery”—‘“a discoverer. 
thinker, a worker, but not an author”). Of these two more shortly, Als, 
Jenjamin Smith Barton (a pioneer American writer on botany, materia 
medica and other branches of natural history ) 

One of the managers, Benjamin Franklin, though not a professional 
physician, must also be included in this list because of his life long interest 
in and his contributions to medicine. His invention of bifocal spectacles 
and the circumstances leading up to it are now a well known story; perhaps 
less well known is an indirect benefit that he noted from them, namely, that 
the more distinct view that they gave him of the features of an interlocutor 
enabled him to understand better what was being said—an observation onl 
recently rediscovered. The contagious nature of the common cold and con 
sequently the merits of fresh air and demerits of closed windows were r 
iterated in his letters through many years. His views on “Diet and its 
effect on health and disease’ were far in advance of his time. He invented 
a flexible catheter, made accurate observations on gout in his own person 
and wrote well on lead poisoning, inoculation for smallpox, seasickness, th 
advantages of nursing at the breast, the effects of electricity in lethal doses 
and therapeutically in nervous disease and so on. 

Much has been written in recent years about the achievements of Ber 
jamin Rush; here one need merely note his enlightened views of the natur 
and treatment of mental disease, that have led to his being called our first 
psychiatrist, his correlation of focal infection in the teeth with disease 
distant parts, his independent description of Dengue one year after Bylon 
his advocacy of occupational therapy and opposition to alcoholism. Phy 
besides being one of the most skilled operators and lithotomists of hi 
introduced the use of the stomach tube in this country. He also inv 
tonsillotome, introduced the use of absorbable ligatures, and the 
seton in ununited fractures and devised an operation for closing an 
anus, and a splint for a fractured femur that outlived Desault’s int’ 
century. In spite of his aversion to authorship, his work usually 
medical literature, in large part through his nephew, Dorsey. 

In the second half of the hospital’s first century, one notes sucl 
tinguished names as John Conrad Otto, whose masterly elucidati 
mode of inheritance of hemophilia in 1803, was the greatest sing! 
ment of American medicine up to that time; John K. Mitchell (the theoret 
cal importance of whose “Cryptogamous Origin of the Malarious at 
demic Fevers” is ranked by Garrison with Henle’s “Miasms a1 
tagions”). Hugh Hodge and C. D. Meigs, of dubious fame : 
chosen stand against Oliver Wendell Holmes on the etiology 
fever, but leaders both in obstetrics in this country notwithstandi 
W. W. Gerhard, renowned for his differentiation of typhus frot 


; 
) 
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‘ever while a resident at the Pennsylvania Hospital in 1834 and staff phy- 
sician at the Philadelphia Hospital during the epidemic of 1836. 

Similar noteworthy milestones of progress might be recorded during 
the Hospital's second century, such as Morton’s first planned appendectomy, 
and, more recently, the pioneer work in experimental and institutional study 
functional nervous disease. It is in no sense derogatory, however, to 
issert that in general, over most of the hospital’s existence the staff has 
been chiefly distinguished for its mastery of the existing medical knowledge 

f the day and its conscientious application to the welfare of the patient and 

the instruction of the medical students and residents under their guidance. 
\s was said of Adam Kuhn, many of them were not remarkable for the 
power of imagination; but in sound judgment they greatly excelled. The 
principle expressed in Alexander Pope's: 


‘Be not the first by whom the new is tried— 
Nor yet the last to lay the old aside” (Essay on Criticism) 


loubtless an important factor, though of course not applicable to investi- 
ve work. Such attitudes continue to be so successfully applied that the 
ital could always be recommended as one of the very best either for the 
tient or for the eager student hunting for the best place to take his in- 
\ll this I have borne in mind in talking to students seeking advice 

any years of medical teaching in Philadelphia. 
in these days, when we are belatedly returning to an appreciation of the 
less intangible in medical treatment—‘‘psychosomatic” may be a 
rd but its truths and its use in therapy are as old as medicine itself— 
r two on morale and esprit de corps may be pardoned. These two 
should come more easily to long established institutions; but I 
i no place where they are more conspicuous than in the hospital that 
just celebrated its 200th anniversary. It takes but a short time in such 
titution to appreciate the atmosphere of pride in one’s daily work, be 
ble or conspicuous, that is a very satisfactory substitute for the rest- 
ving to get ahead, often of the other fellow and not necessarily in 
Do not mistake this for a slothful ease; the well adapted not only 
to better purpose but actually harder, and the hectic drive of un- 
ed ambition may even be the undoing of its unfortunate possessor. 
is we know only too well, it takes all kinds to make a world even today. 
se whose lot falls in the more orderly spheres are the fortunate ones. 
t them have the inborn endowment to accomplish mightily, as did 


bond, Rush and their associates of 200 years ago! 


E. B. KRUMBHAAR 
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Serum Sickness. By C. Fru. Von Pirguet, M.D., and Bera Scuick, M.D.: trans. 
lated by Bela Schick, M.D. 130 pages; 23.5 15.5 cm. The Williams & Wilkins 
Company, Baltimore. 1951. Price, $3.50. 


It is now quite a few years since I first read the original of this book in Germar 
and it has been an interesting and enlightening experience to reread it, this time 
the new English translation by one of the original authors, Dr. Bela Schick 

The monograph on Die Serumkrankheit which appeared in 1905 is outstanding ar 
has long taken its rightful place as one of the medical classics. It should be require 
reading for all those students of medicine who are training*to acquire those habits of 
mind so necessary to their own success in independent clinical and experimental r 


search if their work is to be enduring. 

My enthusiasm for this work is based upon the fact that I believe it portrays the 
workings of the medical mind at its best. The first two chapters—there are only 
three—relate the clinical research and are noteworthy for their painstaking recording 
of data from clinical studies so masterfully planned that not only the data but also th 
deductions on the nature of serum disease stand unchallenged today nearly 
century later. 

Almost as much may be said for the third chapter on experimental research 
though here new technics such as quantitative precipitin estimations and passive trans 
fer of skin-sensitizing antibodies have enabled us to separate the different antibodie 
of precipitation from those of the immediate edema wheal reaction of the s! 
it is interesting that even this was surmised by our authors 45 years ago 
say “these findings indicate that antibodies of the vital reaction are not to be 
with the precipitin” (page 102)—a thought that was completely overshadowed by Zi 
ser’s unitarian theory of antibody function now proved inaccurate. 

We are all fortunate indeed to have now secured this careful Englis! 
by one of the original authors—a job that no one else could possibly hav 
well—and we owe a debt of gratitude to Bela Schick for taking the time fr 
hours to make this classic available to the English reading medical prof 
has done us a great service. 


+r 


Ropert A. Coo 


The Urinary Function of the Kidney. By A. V. Wo tr, Associate Prof 
ology, Albany Medical College, Union University. 363 pages; 
Grune and Stratton, Inc., New York. 1950. Price, $7.50. 


This is one of the best and most comprehensive monographs on 
renal physiology to appear in recent years. The approach is primarily a1 
tional, and matters relating to renal pathology do not intrude into the di 
when they clarify the normal activity. For instance, diabetes insipidus 
lengthily considered because of the physiological implications of the di 
the word nephritis is not even mentioned in the index. 

The author holds no brief for any special theory of renal function 
an admirable objectivity and detachment throughout the book. Perhaps 
of the body has suffered more indiscriminate hypothesizing than has the 
the urine. Galen clearly recognized as early as 180 A.D. the relatior 
structure and function in the kidney. The product of the kidney 
obtainable in quantity. Through the years a vast body of conjecture | 
much of which has borne fruit, while the rest has merely prompted et 
fruitless investigation to prove a point. Wolf avoids all such conjectu: 
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line with admirable restraint, proceeding, in the best tradition of the American 
to get the facts first and leaving the interpretation until later. 

\; already indicated, this is primarily a book for physiologists. However, a 
ho wants to understand the basic mechanism which operates to form the 
find his answer here. The writing is as clear and as simple as the subject 
| the arguments move along smoothly. The modern concepts of clearance, 

id, etc., are handled skillfully and, while the treatment is at times a bit 
al, the mathematics are not so difficult as to defy analysis by any deter- 
n, even though he is not accustomed to thinking in this field. The organi- 
book is logical and proceeds from a consideration of the physicochemical 
affecting water balance and fluid transfer through a consideration of renal 
»y and body water compartments, to matters related to hydration, diuresis, etc. 
apter on the endocrine control of the kidney is an excellent one and serves 
which to hang the summary. No real understanding of the kidney is pos- 
t an understanding of the réle played by the hormones from the posterior 
| cortex, adrenal medulla and thyroid. In the discussion of the adrenal 
seems to be an undue emphasis upon desoxycorticosterone, which is not 
nce this cortical steroid has been available in quantity and at reasonable 
ne time. However, there is today a strong tendency to regard its action 
ological rather than physiological. 
uld be quite impossible to mention everything covered in this book, but its 
nd scope are further indicated by the fact that matters such as Verney’s 
theory, the postural effect on urine formation and the influence of en- 
factors (such as sleep, temperature and emotions) on urine flow are dis- 
e inclusion of a section on the possibility of the secretion of potassium by 
ws the author’s willingness to admit new ideas. Hard and fast defini- 
ided and the plasticity and lability of living processes are recognized. 
as the size of the fluid compartments are not rigidly defined since it is 
ed that the validity of such measurements depends on the yardstick used 
ng them. The vagueness and inability sharply to delineate boundaries 
characteristic in all living things. In any event, the physiologist 


has an excellent bibliography of 1189 titles, about two-thirds of which 
1930. It might have been helpful to include references to some of the 
aphs and reviews so that the student could, if he wished, find his way 
earlier literature without great difficulty. The index is a bit disappoint- 
excellent book really deserves a better one. 
Dietricu C. SMITH 


es of Clinical Electrocardiography. By Hans H. Hecut, M.D. &8 
22cm. Charles C Thomas, Springfield, Illinois. 1950. Price, $2.00. 


nother slender addition to the American Lecture Series. The author’s 
is to show how closely interwoven are the patterns obtained by all the 
nt technics of securing an electrocardiographic tracing. The “standard” 
ordial leads, the unipolar leads and the epicardial leads in experimental 
| expressions of the identical electrical phenomena and must therefore 
Dr. Hecht is at pains to link these close relationships. He achieves 
thoroughness and conciseness, though not always with the lucidity that 
A selected bibliography of some 44 references is appended. 
loes not make easy reading. For proper assimilation much of it re- 
read, reread and pondered. The reader who is not thoroughly familiar 
nicance of such terms as instantaneous, modal and mean electrical axes, 
dient, or vectorcardiogram, will be well advised to study the glossary 
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at the back of the book before embarking on the text. For the author makes no allow. 
ance for the uninitiated. Indeed this text is clearly not for the beginner; it js mo,, 
of value to knit up the knowledge of one who has already a good grasp of clinic 


electrocardiography. HLM. 


Practical Neurological Diagnosis, with Special Reference to the Problems of Neuro. 
surgery. 4th Ed. By R. Gren Spurtine, M.D. 268 pages; 15.5 x 235 
Charles C Thomas, Springfield, Illinois. 1950. Price, $5.00. 


This book can be recommended without reservations. The author has ful 
achieved his goal, “to present a simple account of the principles of neurologica 
diag nosis.” 

One of the most commendable of the many excellent features of this text consist 
of the lucid descriptions of the various procedures that make up the neurologica 
examination. To add further to this, the author points out what is to be avoided 
the execution of these procedures. For instance, he opposes the use of mydriatics a 
an aid to examining the fundi because it deprives one of “information concerning t! 
pupils which may be of great diagnostic value.” He points out that, “Leading que: 
tions, such as, ‘Is that sharp?’ or ‘Is that cold?’ should be avoided in the sensory exar 
iation.” However, while one is warned with respect to the colloidal gold curve t! 
“The syphilitic curve is frequently found in cerebrospinal fluid in which there is 
excess of protein from any cause,” the author still refers to a high first zone curve a 
a paretic curve, and a low first zone curve as syphilitic. I believe these terms imply 
greater specificity than is present, and contradict the warning quoted abov 
author rightfully advises that “Many patients with operable brain tumors | 
robbed of every chance for recovery simply because they were unfortunat: 
have a positive blood serum or cerebrospinal fluid Wasserman reaction.’ 
of clinical wisdom, of which this book has a good store, make up a signi 
its worthiness. To add another example, “Ankle-clonus,” it is poit 
occur in highly nervous individuals after prolonged illness, and it may 
severe muscular exertion. It is therefore not invariably a sign of org 

have not infrequently seen isolated ankle-clonus confuse an examit 
considered “organic” in origin. 

The author has really succeeded in integrating the anatomical a1 
data with the clinical data. Such an arrangement should be very helptul 
ginner. The discussion of the cerebral cortex is particularly good, for n 
the currently accepted dynamic processes of the cortex has been mac 
their clinical application. Another example of excellent condensation 
the spinal motor levels on the basis of muscle groups rather than 
with the great amount of overlapping that might confuse the beginnet 
is an ideal book for students, for in addition to teaching it does so in su 
cated manner that the student might doubt that he is learning muc!l 
pleasant style. If a student does not learn a great deal that is basi 
then he is a student of only doubtful quality. 


Tuberculosis and Other Problems of Pediatrics (the Abraham Flexnet 
ries Number 10). By Arvin Watcren, M.D., Professor ot 
Royal Caroline Medical Institute, Stockholm, Sweden. 108 page 
Published for Vanderbilt University by The Williams and W 
Baltimore, Md. 1950. Price, $2.25 


This little volume presents the five lectures which Dr. Walgren gay 
derbilt University, School of Medicine as the tenth series of the Abral 
Lectures. A brief explanation is provided as to how this endowed lectur: 
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first lecture in this series is on general trends in combating tuberculosis in 
It tells of how infection is prevented and how it is managed once it occurs. 
.uthor discusses methods used for the prevention of infection and the methods 
r prevention of disease once infection has taken place. Lastly he describes the 
ds used in the treatment of the disease as they are applied in Sweden. 
second lecture concerns BCG vaccination. The author states that: (1) BCG 
less and causes no real discomfort to the individual; (2) the inoculation must 
rformed in such a way and with such a dose as to produce tuberculin-sensitivity ; 
he intracutaneous method of vaccination which was introduced in 1927 has proved 
thoroughly satisfactory method; (4) immunity produced is relative, but thanks 
t that airborne virulent infection is usually slight it is nevertheless sufficiently 
, rule to form a satisfactory protection against the immediate consequences 
‘lent primary infection; (5) the duration of immunity is different in different 
but usually lasts for five years or more; (6) the results so far obtained 
iately performed BCG vaccination are very encouraging when the immunity 
e to develop after the inoculation and when the virulent infection has oc- 
the vaccinated individual has acquired sensitivity to tuberculin. 
lecture records the author’s experience with 1,000 cases of erythema 
luberculosis is by far the commonest cause of erythema nodosum. The 
ythema nodosum to other nontuberculous conditions is discussed as well 
rence following the administration of tuberculin and of sulfathiazole. 
ourth lecture describes how the problem of illegitimate children is handled 
Because of the high illegitimacy rate and because of the comparatively 
rate among illegitimate children vs. legitimate children special laws and 
ve been developed to offset the normally low birth rate of this country. 
lecture is on hypertrophic pyloric stenosis. There is first a discussion 
regarding etiology and pathogenesis of the disease. Then the author 
nedical management as used by him. He prefers this to surgery and 
der ideal conditions proper medical management can be as successful as 
idds, however, that unless ideal conditions exist, surgery should not be 
d if a trial of medical measures proves unsatisfactory. 


i Ws ae 
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received during March are acknowledged in the following section. As far 
ble those of special interest will be selected for review later, but it is not 
iscuss all of them. 


emistry of Inositol: A Critical Examination of the Literature. Mellon In- 
Bibliographic Series Bulletin No. 6. By Epwarp R. WeIDLEIN, Jr. 53 
23 x 15 cm. (paper-bound). 1951. Mellon Institute of Industrial Re- 
University of Pittsburgh, Pittsburgh, Pennsylvania. Complimentary copy 


; 


See /t. By Henry W. ApetmMann, M.D. 100 pages; 20.5 x 14 cm. 
‘hilosophical Library, New York. Price, $2.75. 
ferences on Therapy—V olume IV. Edited by Harry Gorp, M.D., Man- 
“ditor; Davin P. Barr, M.D., McKeen Catrett, M.D., Frank GLENN, 
W \LTER Mopeti, M.D., and Grorce Reaper, M.D. 342 pages; 21 x 14 
) [he Macmillan Company, New York. Price, $3.50. 

le Book for the Physician. 79 pages; 17 X 12.5 cm. (paper-bound). 
\merican Diabetes Association, Inc., New York. 
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Dimensional Analysis for Students of Medicine. By Harotp A. Apramson, MD 
Assistant Clinical Professor of Physiology, Columbia University, etc. 4] pages 
23 x 15 cm. (paper-bound). 1950. The Josiah Macy, Jr. Foundation. y, 
York. Price, $1.00 each; 6 to 25, 75¢ each; over 25, 50¢ each. 


Die Entziindungsbestrahlung. By Dr. Men. Hapit. R. GLAUNER. 189 pages 
17.5 cm. 1951. Georg Thieme Verlag, Stuttgart; Agents for U.S. A 
& Stratton, Inc., New York. Price, $4.45. 


Eternal Eve: The History of Gynaecology and Obstetrics. By Harvey Granay 
699 pages; 23.5 k 15cm. 1951. Doubleday & Company, Inc., Garden City, N.’ 
Price, $10.00. 


Heart Disease: Its Diagnosis and Treatment. By EMANvueEL GoLppercer, B.S. M] 
Associate Attending Physician, Montefiore Hospital, New York, etc. 651 pag 
24x 15.5 cm. 1951. Lea & Febiger, Philadelphia. Price, $10.00 

An Introduction to Universal Serologic Reaction in Health and Disease. By Ri 
L. Kaun, D.Sc., University of Michigan Medical School and Hospital 
Arbor, Michigan. 159 pages; 20.5 25 cm. 1951. The Commonwe 
New York. Price, $3.50. 


Lehrbuch der Réntgendiagnostik. By H. R. Scuinz, W. E. Baenscu 
and E. Usniincer. 1046 pages; 28.5 x 20 cm. (paper-bound). 
Thieme Verlag, Stuttgart; Agents for U. S. A.: Grune & Strattor 
York. Price, $19.50. 


Leitfaden der Blutmorphologie. By Lyp1a Scuupet. 51 pages; 24 x 17 


bound). 1951. Georg Thieme Verlag, Stuttgart; Agents for U.S. A 
Stratton, Inc., New York. Price, $3.50. 


Man Is a Microcosm. By J. A. V. Butter. 162 pages; 21.5 x 14.5 
Macmillan Company, New York. Price, $3.00 

The Microkaryocytes, the Fourth Corpuscles and Their Functions. By 
z1AN, A.B., M.S., M.D. 969 pages; 22.5 « 14.5 cm. 1951. Me 
Company, Boston. Price, $12.00. 


Occupational Factors in the Aetiology of Gastric and Duodenal Ulcers 
mate of Their Incidence in the General Population—Medical R¢ 
Special Report Series No. 276. By Ricuarp Dott and F. Aver 
the assistance of M. M. Buckatzscn. 96 pages; 23.5 X 15 cm 
1951. His Majesty’s Stationery Office, London. Price, 2s. 6d. 1 

Pain and Its Problems. Edited by Str Heneace Ocitvir, K.B.! 
F.R.C.S., and Witt1am A. R. THomson, M.D. 194 pages; 22 » 
The Blakiston Company, Philadelphia. Price, $3.00. 


Paracelsus: Magic Into Science. By Henry M. Pacuter. 360 | 
1951. Henry Schuman, Inc., New York. Price, $4.00. 


Perspectives in Human Malnutrition: A Contribution to the Biology of 
a Clinical and Pathological Study of Chronic Malnutrition and P 
African. By JosepnH Gittman, D.Sc., M.D., B.Ch., and THeop 
M.Sc., M.B., B.Ch., Departments of Physiology and Anatomy, 
University of the Witwatersrand, etc. 584 pages; 26.5 x 18cm. | 
Stratton, Inc., New York. Price, $18.00. 
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Psychiatric Treatment of Asthma. Edited by Harotp A. ABRAMSON, 

\ssociate Physician and Chief, Allergy Clinic, The Mount Sinai Hospital, 

York, ete. 751 pages;24*15.5cm. 1951. The Williams & Wilkins Com- 
Baltimore. Price, $11.00. 


Physiology and Biochemistry. By Grorce H. Bett, B.Sc., M.D. 

‘lase.), F.R.F.P.S.G., F.R.S.E., Professor of Physiology in the University of 

St. Andrews at University College, Dundee; J. Norman Davinson, M.D., D.Sc. 

Edin.), F.R.F.P.S.G., F.R.LC., F.R.S.E., Gardiner Professor of Physiological 

try in the University of Glasgow, etc., and Harotp ScarsoroucnH, M.B., 

D. (Edin.), F.R.C.P.E., Professor of Medicine in the Welsh National School 

licine of the University of Wales and Director of the Medical Unit in the 

‘| Infirmary, Cardiff, etc.; with a foreword by Ropert C. Garry, M.B., D.Sc. 

e.), F.R.F.P.S.G., F.R.S.E., Regius Professor of Physiology in the Univer- 

f Glasgow. 918 pages; 24.517 cm. 1950. The Williams & Wilkins 
Baltimore. Price, $9.00. 





PINCOFFS, M.D M A C.P.. President, American Ci 


1290 
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Maurice C. Prncorrs—B.S., M.D., University Hospital, Baltimore 1, Md. Born, 
August 6, 1886, Chicago, Ill. B.S., 1909, University of Chicago; M.D., 1912, Johns 
Hopkins University School of Medicine; Assistant in Anatomy, University of Chicago 
1910: Research Assistant, Department of Pharmacology, Johns Hopkins University 
School of Medicine 1915-1917; Instructor in Medicine, Johns Hopkins University 
School of Medicine 1919-1921; Professor of Medicine and Head of the Department, 
nce 1922, University of Maryland School of Medicine; Assistant to the President, 
University of Maryland, for Medical Affairs, 1949-1950; Member, since 1942, Mary- 
land State Board of Health; Chairman, Committee on Medical Care of the Maryland 

ite Planning Commission, since 1941; former Member, Medical Advisory Committee 
the Secretary of War 1947-1948; former Member Armed Forces Medical Advisory 
mmittee to the Secretary of Defense, 1949-1951; Member of the Council of the 
lical and Chirurgical Faculty of Maryland; Editor, since 1932, “Annals of In- 
nal Medicine.” 

Captain, Medical Corps, U. S. Army, 1917-1919; Colonel, Medical Corps, U. S. 
\rmy, 1942-1946; Chief Consultant, USAFFE; Chief, Preventive Medicine, AFPAC; 

rded Distinguished Service Cross, Legion of Merit with Oak Leaf Cluster 

S.); Croix de Guerre with palm (France). 

Physician in Chief, University Hospital, Baltimore, Md.; Consulting Physician, 

rcy Hospital, Baltimore, Md.; former President American Clinical and Climatologi- 

\ssociation; Member, Association of American Physicians; Member, Cosmo- 

litan Club; Member, Eclat Club; Member, Medical and Chirurgical Faculty of 
laryland; former President, Mental Hygiene Society of Maryland; Fellow, Ameri- 
lical Association; Diplomate, American Board of Internal Medicine; Author 
imerous articles and several chapters of Medical Systems. 
Dr. Pincoffs was elected a Fellow of the American College of Physicians in 1923 
1a Master in 1947. He served as the College Governor for the State of Maryland 
1926-29 and as a Regent from 1929-32, First Vice President, 1932-33, and 
s a Regent ex officio by reason of being the Editor of the “Annals of 
Medicine,” until 1950, when he was made President-Elect. 
Pincoffs served as the General Chairman of the Fifteenth Annual Clinical 
f the College held in Baltimore in 1931. He has served on many Commit- 
College, and under his Editorship, the official journal of the College, the 
. Internal Medicine,” has attained an outstanding position in the field of 
viedicine. 
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lr. Grier Mrurer—A.B., M.D., LL.D., 133 S. 36th Street, Philadelphia 4, Pa. 

September 18, 1886, Statesville, N. C. A.B., 1906, University of North Caro- 

na: M.D., 1911, University of Pennsylvania School of Medicine; LL.D., 1943, Uni- 

rsity of North Carolina. Interne, 1911-13, Hospital of the University of Penn- 

\ssociate in Medicine, 1916-28, Assistant Professor of Medicine, 1928-34, 

Clinical Medicine, 1934—46, Professor of Medicine, 1946 to date, Uni- 

f Pennsylvania School of Medicine; Chief, Gastro-intestinal Section, 1928-48, 

ultant to Gastro-intestinal Section, 1948 to date, Hospital of the University 

sylvania; formerly Consulting Physician to Friends, Abington Memorial and 

Hill Hospitals; served in the Medical Corps of U. S. Army during World 

rmer Vice President, Pathological Society of Philadelphia; former Treas- 

Vice President and presently President, College of Physicians of Phila- 

President, Philadelphia County Medical Society; former President, 

Clinical and Climatological Association; President, American Gastro- 

\ssociation; Member, Association of American Physicians, Medical 

the State of Pennsylvania, and Fellow, American Medical Association; 

Medical Fellowship Board, National Research Council, 1941 to date; 

\merican Board of Internal Medicine and a Member of the certifying 

ilty Board in Gastro-enterology; Author of numerous articles and chapters 
ystems, especially in the field of Gastro-enterology and Nutrition. 

Miller became a Fellow of the American College of Physicians in 1930 (Life 

1944), was elected a Regent of the College in 1946 and thereafter served 

Committees of the College. He was made President-Elect in 1951, and 

President, 1952-53. 
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COLLEGE NEWS NOTES 
Tue St. Louis ANNUAL SESSION 


The 32nd Annual Session of the American College of Physicians was held 
Louis, Mo., April 9-13, 1951, under the Presidency of William S. Middleton, 
Madison, Wis., and the General Chairmanship of Ralph A. Kinsella, M.D., St 
Mo. Among the highlights of the meeting were two addresses, including the Cor 
tion Oration, by Sir John Parkinson, F.R.C.P., of London, England, on whor 
orary Fellowship, second in the history of the College, was conferred; t! 
Bruce Memorial Lecture on Preventive Medicine by Rolla Eugene Dyer 
rector of Research, Emory University, and former Director, National Ir 
Health, of Atlanta, Ga., on whom the James D. Bruce Memorial Medal fo: 


conferred; the conferring of a Mastership upon Ernest E. Irons, M.D., Chicag 


former President of the American College of Physicians and of the America 
Association; the conferring of the Alfred Stengel Memorial Award upor 
Morris Piersol, M.D., Philadelphia, who for the past twenty-five years | 
Secretary-( reneral of the College. 

A condensed, sound motion picture (Teleclinic) of the Session w 
be available for showing at Regional Meetings of the College and other 
physicians. Certain of the Panel Discussions were recorded for like pury 
pital clinics were televised in color from the St. Louis City Hospital t 
torium as an integral part of the program. The “Teleclinic” moti 


underwritten by Wyeth, Inc., of Philadelphia; the color television, by S: 
and French, of Philadelphia. 

The Officers, Regents and Governors of the College presented to M 
Loveland, Executive Secretary for the past twenty-five years, a sterling Eng 
cocktail set and tray, appropriately engraved, and to Miss Pearl M. Ott, E> 


] \f; 


sistant and Secretary to Mr. Loveland for the past twenty-five years, a hat 


pin and a $500.00 Government bond. 

Three hundred, twenty-six physicians were inducted to Fellowsh: 
cation. Four hundred new Associates were admitted since the 
Session. 

Maurice C. Pincoffs, M.D., Baltimore, Md., Professor of Medi 
the Department, University of Maryland School of Medicine, was induct 
dent; T. Grier Miller, M.D., Philadelphia, Pa., Professor of Medicin 
Pennsylvania School of Medicine, and President of the College of Physic: 
delphia, was elected President-Elect; Richard A. Kern, M.D., Philadelphi 
fessor of Medicine and Head of the Department, Temple University Sc! 
cine, and Consultant in Medicine to the Surgeons General of the U. S. Arm 
Navy, was elected Secretary-General, succeeding George Morris Piersol 
delphia. Other elections include: LeRoy H. Sloan, M.D., Chicago, I!! 
President; Walter B. Martin, M.D., Norfolk, Va., Second Vice President 
Lewis, M.D., Portland, Ore., Third Vice President; William D. Stroud 
delphia, Pa., re-elected Treasurer; Marian A. Blankenhorn, M.D., ‘ 
Asa L. Lincoln, M.D., New York, N. Y., J. Owsley Manier, Nashvi 
L. Palmer, M.D., Chicago, Ill, Wallace M. Yater, M.D., Washingtor 
Dwight L. Wilbur, M.D., San Francisco, Calif., Regents of the Coll 
‘cote 


sonnel of the Board of Governors appears elsewhere in this | 
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33rp ANNUAL Session, 1952 


33rd Annual Session of the College will be held in Cleveland, Ohio, April 
152. President Maurice C. Pincoffs will be in charge of the program of 
Lectures and General Sessions. Roy W. Scott, M.D., Cleveland, has been 
| by the Board of Regents as General Chairman, in charge of the program 
Discussions, Hospital Clinics, Color Television, and general arrangements. 
Board of Regents has already selected Atlantic City, N. J., for the site of the 
ual Session, 1953, to be held during the week of April 13-17. 


ELEeEcTIONS TO MEMBERSHIP, A. C. P. 


following elections to membership in the College took place at St. Louis, 
1951: 
Associates 


(Amazon Bronx, N. Y. 
Sigurd Balfour Lethbridge, Alta., Can. 
s Stewart Barnes Dallas, Tex. 
Jay Durham, N. C. 
P. Bell Oakland, Calif. 
larvey Berman Washington, Pa. 
Bernard . Houston, Tex. 
Harris Berry .... Chicago, III. 
ff Pee eT Tere rT re Te ee Atlanta, Ga. 
t Irving Boyd Pasadena, Calif. 
Brown Greensboro, N. C 
Seattle, Wash. 


ne Burnham 
Oglesby Calloway - Chicago, IIl. 
Marcellus Campion as Liberal, Kans. 
Caveny M.C., U. S. Navy 
hamovitz Sewickley, Pa. 
Abraham Cohen Forest Hills, N. Y. 
Philadelphia, Pa. 
Brooklyn, N. Y. 
Severly Hills, Calif. 
Columbus, Ohio 
Greenville, S. C. 
Hammonton, N. J. 
Westfield, N. J. 
ve Gulfport, Miss. 
New York, N. Y. 
New York, N. Y. 
Phoenix, Ariz. 
Los Angeles, Calif. 
Washington, D. C. 
Bluffton, Ind. 
Ellingson M.C., U. S. Air Force 
Engel .... Durham, N. C. 
England, Jr. .. Boston, Mass. 
ul Evans 
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Robert Magwood Fawcett Devils Lake, N. D 
David Feldman ....... .. St. Louis, Mo 
Giles Premiat Fey cn. ccc cce cee ets Saranac Lake, N 
Malvin Finkelstein ve dveddeseus Cluaa Jersey City, N. ] 
John Taylor Montague Fraser ....... . Ottawa, Ont., Car 
Irving Freeman peut .....-... Baltimore, Md 
Vincent Edward Friedewald Big Spring, Tex 
Ernest Oskar Friedlander Togus, Maine 
Harry Friedman ...- New York, N. \ 
Coeeens Te GRE os cic os cine South Bend, Ind 
Charles Louis Gilbert icone eae ... New York, N. \ 
Robert Lincoln Gilbert ees : en Crosse, Wis 
William Henry Glass - hate .. Hartford, Con: 
John Godfrey .. 6 6.6 cles wi<.0/d Swe Seb Sie or Ow Ga ea 
Ralph Goldman , * iao kee ..... Los Angeles, | 
Robert Jarvis Gould ........ “i .........++ Portland, Ore 
John Joseph Hammond .... eee oe ... St. Louis, Mo 
Robert Paul Hardwig ....... Sestvecececn SEED 10% 
Howard Yeager Harris 7 Dereon .. Kingston, Pa 
John Roger Haserick ....... ery eee .... Cleveland, Ohi 
Robert Galbraith Heath ... . New Orleans, | 
Milton R. Hejtmancik .... ie tidetee ; ... Galveston, Tex 
Emanuel Hellman ... me .....- New York, N 
Philip Edward Henig .... 5 eee se ...New York, N 
William Lane Hewitt a i emedae ... Los Angeles, ( 
Robert Sexton Higdon .. eats mt. U.S. An 
Mark Timothy Hoekenga .. ee ee ...La Lima, Cort 
Charles John Hornisher as. wet bee eee we S. An 
Robert Palmer Howard ‘A Montreal, Qu 
Joe Wiseman Howland 713 j .. Rochester, N. ‘ 
Bernard Hulbert .......... er .. St. Louis, M 
Laurence Mercer Hursh .. aks , A. S A 
Myles Henry Illingworth .... pees teeeeeess+ Springfield, M 
Saul Jarcho Ka howe + Ten see ele ee 
Blocker Howe Joslin .. ; mate ......-Minneapol 
Bernard S. Kahn .. Zs ee New York, N 
Leonard Kent ...... mee pacbaaeeate at ... San Fernat 
Andrew Kerr, Jr ; ition ... New Orleans 
Ross Conklin Kory ep or ... Nashville 

Sidney Ourin Krasnoff Feat peal ... Philadelphi 
Edward Charles Kunkle Hideto waeeten ..... Durham, N. ' 
David Milton Kurschner es .. New York, > 
Harry Clayton Leavitt .. Sabine Nahe .. Seattle, Wa 
Thomas Norwood Lide .. , ; Winston-Sal 
Ellsworth LaVerne Lindley Sang . Cedar Papi 
Raymond Davidson Little ipdahes ..... Wharton, 


John Swepson Llewellyn a ge easier Louisville, K 
Earl Lavon Loyd .. Birateren ... Jefferson ‘ 
Doss Owen Lynn .-e i okies a 
James Charles Mankey néaewe . Minneapolis, > 
Moe Price Margolies . daistg Teta ... Philadelph 
Samuel Preston Martin .. eer Ler CO 
Hugh Mathis Mason . eee 
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Charles James Wallace, Jr. ....... - Sacramento, Calif 
Albert Samuel Warren ....... Lexington, Ky 
Harold Draper Warren .... Brooklyn, N. \ 
William Edward Watts ..+++ Seattle, Wash 
Joseph Weinrib Montgomery, Ala 
Eugene Weiss South Bend, Ind 
Arthur Robert Wertheim ..... ...» Kew Gardens, N. Y 
Abraham George White ........ ...++-+ Forest Hills, N. Y. 
George Wyman Willison .... Evansville, Ind 
Henry Edward Wilson ... Evanston, III 
Russell Howard Wilson St. Paul, Minn 
Stewart McKee Wilson nt Rogers, Ark. 
Joseph Alcantara Winn - New York, N. \ 
Lester Eugene Wold ; Fargo, N. D 


Hyman Alexander ...++ New York, N. ¥ 
Rudolph Angell Rochester, N. } 
Leslie Robert Angus ...- Devon, Pa 

Robert Nerces Armen, Sr. .. Altoona, Pa 
Charles Dorsey Armstrong .. ...++ Menlo Park, Calif 
Daniel Hill Autry person seccvcese Ae Beek, Ark 
Robert Earl Beamish Kitese ciel Winnipeg, Man., | 
Morton Emmett Berk ....... - ......++ Honolulu, T. H 
Rudolph Berke ........... Hess +aaw wince a 0p ae 
Robert Birchall of seaceccsces's DUR IEEE, ca 
DEMO EGWATE BODEY oon ccicccccsecsecteness cesses Qe ee 
Joel Thompson Boone ....... ......+ Washington, D. | 
Harry J. Borson weeeeeee Berkeley, Calit 
John Zimmerman Bowers ...... . Salt Lake City, Uta 
Herbert Charles Breuhaus bck ... Chicago, Ill 
Ward Wright Briggs ...... ... Wilmington, | 
Morris Harold Brodkey ......... ...++.+ Omaha, Ne 
James Graham Bruce ee ...++. Springfield, 
Espey Farnsworth Cannon ..... veceeececeeee REGands, Cal 
Sandy Baxter Carter Se ere 
Richard Colbert Cecil ‘ eek .. Richmond, Va 
William Nesbitt Chambers ... errs 
Robert Kyun Hyun Charr ....... ...» Philadelphia, Pa 
Clifford Burns Cherry isecetsdugaeeteuressensee 
Edward Patterson Childs si ... New York, N 
Stanley Cohen anes pee New Orleans, | 
{ 


\ 
} 


Seymour Lewy Cole ih PTT 
Ralph Robert Coleman ........ rr Charleston, 5. ‘ 
Lazarre John Courtright ... San Fran 


John William Crosson ......... Winnetka, III 


{ 


Martin Wheatley Davis St. Louis, } 
Alfred Dudley Dennison, Jr. ...... ...+++ Maplewood, N 
Eugene Joseph Des Autels tht haee ae es Hines, Ill 
William Michael Donohue ......... .... Houston, Tex 
‘llet Haller Drake .... Detroit, Mic! 
POSTE UCUED GUOING,. Ble boos sdereeresvences Wheeling, W. Va 





COLLEGE NEWS 


Mather Duvall Long Beach, Calif. 
Frank Elliott Edmonton, Alta., Can. 
Fones BrWi, Je. i... cccecdcccccccccccccscen te UU) Ome 
Worcester, Mass. 
Stamford, Conn. 
Louisville, Ky. 
Tucson, Ariz. 
Kearney Fisher South Pasadena, Calif. 
s James Fisher La Canada, Calif. 
avis PES cai etuieecestevedeoun M.C., U. S. Air Force 
New York, N. Y. 
Hanover, N. H. 
Louisville, Ky. 
Chicago, Ill. 
Washington, D. C. 
New York, N. Y. 
Indianapolis, Ind. 
New York, N. Y. 
Philadelphia, Pa. 
Brooklyn, N. Y. 
Pittsburgh, Pa. 
Buffalo, N. Y. 
Harvey, La. 
Pittsburgh, Pa. 
New York, N. Y. 
Columbus, Ohio 
Temple, Tex. 
des New York, N. Y. 
Washington, D. C. 

. Jamestown, N. Y. 

.. San Francisco, Calif. 

. Cleveland, Ohio 

Cooperstown, N. Y. 
. Lincoln, Nebr. 
Bakersfield, Calif. 

.. Beverly Hills, Calif. 
Burney .. Detroit, Mich. 
Gratton Hersperger soccessccces MORE, BEG. 

lam Hilker tov cccccces wear Claire, Wis. 
Villiam Hing ee 


Feinsilver 
Louis Fincke 
Albert Fish 


Thomas Foley 
Harter Folley 
Michael Foltz 


jesse Ford 


| 
Rushton Fourcher 
t Stockton Gaskill 


Thomas Geddis 


H. Grand 
tU trander Graves 
Gill spie Greenlee 
enwald 
Arthur Grennan 
rederick Hammerstrom, Sr 
Edward Hand 
| O'Neil Harper 
French Harrison 
‘ Hamilton Hathaway 
y Hayes 


niv 


Holmes Hoffman 
Francis Holden. Jr. Seats, 
t Heibsen Hotchkiss, Jr pirat : ...... Houston, Tex. 
SOPRA TOU 6 bin ccc nvcvccvsctecscecccecsvae AL IEE Eo. 
sTaue <4 ee . Cincinnati, Ohio 
Henry Jacques vveenes cue Qa. [aoe 
}O1 . Charleston, W. Va. 
Chicago, Ill. 
. Philadelphia, Pa. 
.. Rochester, Minn. 
. Cleveland, Ohio 
Vancouver, B. C., Can. 
Winnipeg, Man., Can. 
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Albert David Kistin Washington, D. ¢ 
Benjamin Osamu Kondo Los Angeles, Calif 
Carl William Kumpe Covington, Ky. 
Charles Nance La Due Dallas, Tex. 
Leslie Holmes Layman Louisville, Ky. 
Julian Elliot Levi Baltimore, Md 
Harry Samuel Levine .. Brooklyn, N. Y 
Harold Levy .... Brooklyn, N. \ 
Walter Charles Lobitz, Jr. Hanover, N. H 
Elmer A. Lodmell Tres .. M.C., U. S. Army 
Frederick Caspar Mackenbrock Oakland, Calif. 
Moses Jacques Madonick New York, N. \ 
Samuel Newman Maimon Dayton, Ohio 
Frank Xavier Marino ............. New Orleans, La 
Edgar Frank Mauer a Los Angeles, Calii 
Wiley Thomas McCollum ..... Oklahoma City, Ok! 
George Thomas McKean Detroit, Mich. 
Urho Robert Merikangas .... M.C., U. S. Army 
Nathan Mitchell ae 3rooklyn, N. \ 
Haywood Leland Moore ....... Brunswick, Ga 
ND DOD Sis os cb ncantstocvavanbacsaus New York, N. \ 
Marc James Musser, Jr. ........... Madison, Wis 
Harvey Lester Myers Cedarhurst, N 
Kinloch Nelson Richmond, Va 
Harold Nicholas Neu Omaha, Nebr 
Harvey Eleazar Nussbaum rrr, Uc ll Oe 
William Nyiri cevavashecteees ..- Newark, N. J 
Ralph Chandler Parker, Jr. .... Perrerererererer Ty) 
Paul Bellmonte Patton ......++ Morristown, N 
Robert Potashnick er a Sr 
Alberto Prieto .... eT Pee rr .. New Orleans, | 
Frank Princi ss hh eh eh noe 619 2 
Simon Propp hea awa on ... Albany, N. ‘ 
Moorman P. Prosser aba .....-.++ Oklahoma ( 
Herbert Lamont Pugh .... re ms . BA. &. > Na 
Thomas Johnson Rankin ........ ‘neues .... Wichita, Kans 
Francis Alexander Reed .................. , .. Miami Beac!l 
William Page Reed rots ane ees .. Larchmont 
ae eee rer . Forest Hil 
Harold Rifkin SRN ey pe el ae .. New York 
Charles James Roberts PET TT Pe ...« Enid, Okla 
Edward Pier Roemer : scovccccn (em 
Oscar Alan Rose acidiak Se lll 
David Harry Rosenberg ............ roa , .. Chicago, Ill 
We sn Gin Sha wate seh ots .. Wichita | 
ay BB re ee ae .. Youngstown, ‘ 
Oscar Ferdinand Rosenow .......... i cnet . Columbus, O! 
Ludwig Theodore Rosenthal ... .. Beverly Hill 
Harold Richard Rossmiller (ieelieemehaa caw .. Cleveland, O! 
Owen Royce, Jr. ...... ee Pre ee 
Chauncey Lake Royster ....... rere es lll 
Isadore Rudnikoff drs cabin eka eae aaa .. Yonkers, N. 


Raymond Charles Ryan ....... pttiadce orate . Jamaica, N. \ 


) 
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\merican Physicians Art Association will have an art exhibit during the 
ention, which will be held in Atlantic City June 11-15, 1951. Any 

the United States, Canada and Hawaii desiring to participate in this 
communicate with Dr. F. H. Redewill, Secretary, American Physicians 


m, 760 Market Street, San Francisco 2, Calif. 


nt Sinai Hospital, Miami Beach, Fla., will hold its First Annual Medical 
Cardiovascular Diseases May 23-25, 1951. Among the guest speakers 
David I. Abramson, F.A.C.P., Chief, Peripheral Circulatory Clinic, 
se Hospital, Chicago, and Dr. Samuel Bellet, F.A.C.P., Associate Pro- 
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fessor of Cardiology, University of Pennsylvania Graduate School of Medicine, D; 
Abramson’s subjects are “Physiology and Physio-Pathology of Peripheral Vessels 
and “Functional Vascular Diseases.” Dr. Bellet’s subjects will be “The Effect oj 
Electrolyte Alterations on the Heart with Particular Reference to the Effect of Hyper- 
and Hypopotassemia,” and “Treatment of Cardiac Arrhythmias with Particular Ref. 
erence to the Use of Recent Therapeutic Agents.” 


Hucu W. Manon LECTURESHIP INAUGURATED 


The first endowed lectureship to honor a member of the Regular Army Medi 
Corps has been established. The Hugh W. Mahon Lectureship was inaugurate 
March 2, 1951, and the first lecture was given by Colonel Hugh W. Mahon, Med 
Corps, Retired, at the Fitzsimons General Hospital, Denver, Colo. 185 civyilia 
doctors and medical officers attended. Among the distinguished guests w 
James J. Waring, M.A.C.P., Professor Emeritus, University of Colorado Sct 
Medicine, and Chairman of the Hugh W. Mahon Lectureship Trust Fu 
Hugh R. Gilmore, F.A.C.P., representing the Surgeon General of the U 
Dr. Edgar Durbin, F.A.C.P., President of the Denver City and County 
Society ; and Dr. Ward Darley, F.A.C.P., Vice President and Dean of the Depart 
of Medicine, University of Colorado School of Medicine. 


_ 


The American Association of Railway Surgeons held its annual 
Chicago, April 3-5. Among the speakers not affliated with a railro: 
George C. Turner, F.A.C.P., Chicago, IIl., “Present Status of the D 


lreatment of Pulmonary Tuberculosis,” and Dr. David E. Marks 
Chicago, Ill., “Arthritis.” 


The University of California School of Medicine at Los Angeles 
doors to the first class of students on September 19. The last day fot 
tions is May 15, and requests for information should be addressed t 
Admissions, 405 Hilgard Avenue, Los Angeles 24, Calif. Dr. John 


F.A.C.P., is Head of the Department of Medicine 


The University of Wisconsin Medical School will again accept 
students in its first-year classes up to a limit of 5 per cent of the total ot 1 
class for any given year. In making this announcement, Dr. William 5 


F.A.C.P., Dean, pointed out that this action was possible due to the d 


e¢ 


enrollment. 


lhe Fifteenth Annual Postgraduate Institute of the Philadelphia ‘ 
Society was held April 24-27, 1951, under the general direction of D1 
Durant, F.A.C.P. Among the speakers were the following Fellows 
Dr. O. Spurgeon English, “The Rdle of the General Practitioner 
fore and After Marriage”; Dr. Edward Weiss, “Iatrogenic Disorders” 
L. Bockus, “Gastro-Intestinal Disorders of Functional Origin.” A 
program was a Clinical-Pathological Conference, conducted by Dr. A. R: y! 
F.A.C.P., Dr. Garfield G. Duncan, F.A.C.P., Dr. Hobart A. Reimann, ! 
Dr. Charles M. Thompson, F.A.C.P. 


\ 
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Heard on the Symposium on Electrolyte Problems in General Practice were the 
wing Fellows of the College: Dr. Louis A. Soloff, Dr. Samuel Bellet and Dr. 
oh R. Elkinton. Dr. Horst A. Agerty, F.A.C.P., participated in the Symposium 
llaneous Pediatrica. Dr. Joseph L. Hollander, F.A.C.P., and Dr. Joseph 
iwood, F.A.C.P., participated in the Symposium on Recent Therapeutic 

On the Panel Discussion, “The Management of Thrombo-embolic Dis- 


inces 


vere Dr. Joseph B. Vander Veer, F.A.C.P., and Dr. Hugh Montgomery, 


new teaching hospital on Parnassus Heights, San Francisco, Calif., is to be 

i the “Herbert C. Moffitt Hospital” in honor of Dr. Herbert Charles Moffitt, Sr., 

who died February 5, 1951. Dr. Moffitt had been associated with the 

ersity of California School of Medicine since 1899, and, as Dean, directed the 

ation of the medical school and enlarged its facilities before World War I. 

larch issue of “The Bulletin” of the San Francisco Medical Society was a 
| issue to Dr. Moffitt. 


g the speakers at the meeting of the Eastern Section of the American Con- 

f Physical Medicine, held April 28 at the Philadelphia General Hospital, were 

enant Colonel Richard H. B. Dear, (MC), USA, (Associate), “Management 

Casualties with Physical Medicine’; Dr. Alvin B. C. Knudson, F.A.C.P., 

ngton, D. C., “Present Needs of the Veterans Administration in Physical Medi- 

nd Rehabilitation” ; and Dr. George Morris Piersol, M.A.C.P., Philadelphia, Pa., 
Internist May Expect from Physical Medicine.” 


Dr. Louis J. Soffer, F.A.C.P., New York, N. Y., was among the visiting physi- 
cipating in the Symposium on Lupus Erythematosus, held at the Center for 
tion Study at the University of Minnesota, April 5-6. 


rnon E. Powell, F.A.C.P., was recently advanced from Instructor to As- 
essor of Clinical Medicine by the Emory University School of Medicine, 


Samuel Cohen, F.A.C.P., New York, N. Y., was recently elected Vice Chair- 
‘uberculosis Sanatorium Conference of Metropolitan New York. 


; 


ng the visiting speakers on the program of the annual meeting of the Ohio 

il Association, held in Cincinnati April 24-26, were Dr. Robert W. 

F.A.C.P., Boston, Mass., whose subject was “Treatment of Hypertension,” 

| R. Hawley, F.A.C.P., Chicago, Ill., who participated in a panel discus- 
iall community hospital. 


} 


lohn Pewell Williams, F.A.C.P., Professor of Clinical Medicine and 
Medical Service at Veterans Administration He pital, Richmond, Va., 
nd of the Forty-fifth General Hospital, which has been reorganized and 


1 Organized Reserve Training Unit in the Virginia Military District. 
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Rear Admiral Clyde W. Brunson, F.A.C.P., formerly Commanding Officer 
the U. S. Naval Hospital, Philadelphia, Pa., has recently been appointed Med; 
Officer for the 13th Naval District, with headquarters at Seattle, Wash 


Dr. Anton S. Yuskis (Associate), San Diego, Calif., was elected the firs 
dent of the San Diego County Heart Association, an affiliate of the Californi 
Association and the American Heart Association. 


Dr. A. M. Ornsteen, F.A.C.P., Philadelphia, Pa., was recently promoted 1 


fessor of Clinical Neurology by the University of Pennsylvania School of Medicine 


At the meeting of the Tioga County Medical Society in Owego, N. Y 
29, Dr. Milton J. Matzner, F.A.C.P., Brooklyn, N. Y., spoke on “Gastric Car 
Dr. Matzner also read a paper entitled, “Supraampullary Carcinoma of the Du 
with Successful Resection,” before the National Gastroenterological Ass 
the New York Academy of Medicine on April 9, 1951. 


Dr. George R. Herrmann, F.A.C.P., Galveston, Tex., Professor 
University of Texas School of Medicine, addressed the professional staff 
Army Medical Center, Fort Sam Houston, Tex., on March 13, on “The Pr 


Significance of Recently Developed Cardiovascular Techniques to Medicin 


and Tomorrow.” 


Among the guest speakers at the second annual Northern Virginia | 
sembly, which was sponsored by the Alexandria Medical Society on April 
Dr. Sol Katz, F.A.C.P., Washington, D. C., “Cough—Its Implications 
Ephraim T. Lisansky (Associate), Baltimore, Md., “Psychosomatic Aspect 


vascular Diseases.” 


Dr. Walter L. Palmer, F.A.C.P., Professor of Medicine, Unive 
School of Medicine, and Regent of the College, was the guest speaker 
annual meeting of the Spokane (Wash.) Society of Internal Medicine or 


s* 
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OBITUARIES 


DR. PAUL JOHN HANZLIK 


hn Hanzlik, Ph.G., Ph.C., A.B., M.A., M.D., F.A.C.P., was born in 
lowa, July 24, 1885. He was a graduate of the University of Iowa 

Pharmacy, receiving his Ph.G. in 1902 and his Ph.C. in 1908. In 1908 he 

his A.B. and in 1911 his M.A. from the University of Illinois. He received 
1912 from the Western Reserve University School of Medicine. Fol- 
Hanzlik’s graduation from medical school he became Demonstrator in 
gy at the Western Reserve University School of Medicine, where he rose 
various academic ranks to the post of Assistant Professor of Pharma- 
1921 he was appointed Professor of Pharmacology at the Stanford Uni- 

School of Medicine. He held this post until the time of his death. 

Hanzlik was the author of several hundred articles on pharmacology, 
and other scientific subjects. His fields of particular interest were in 
ent of bismuth compounds and the salicylates. He was the first in- 
make a useful compound of bismuth which could be administered orally. 

ig subjects were the study of methenamine, cincophen, glycols, carbi- 


s 


| dyes, cyanide antidotes, anti-convulsants and the bio-assay of digitalis. 
author of numerous text books on pharmacology and therapeutics, and 
any years as Associate Editor of the “Journal of Pharmacology and 
ntal Therapeutics.” 

1935 he became the Consulting Pharmacologist for the San Francisco De- 
Public Health and the U. S. Department of Agriculture, and held these 
s until about 1947. From 1929 to 1947 he served as Vice Chairman of the 

Dental Therapeutics of the American Dental Association. 
lik was elected a Fellow of the American College of Physicians in 1934. 
member of the American Society for Pharmacology and Experimental 
the American Society of Biological Chemists, the American Physiologi- 
he Society for Experimental Biology and Medicine, the American As- 
he Advancement of Science and the California Academy of Medicine. 
1 Fellow of the American Medical Association, and served as Chairman 
on Pharmacology and Therapeutics in 1924. He was a member of 

Alpha and Sigma Xi. 

ling pharmacologist of the classical school, Paul Hanzlik steadfastly 
soundest academic traditions. He carefully shunned that promotional 
ch has here and there crept into universities. He believed that sound 
in dignified fashion rather than superficial outward flourishes was all 


er he was precise and authoritative. It was said of him that his class- 
ents actually “worked”—a rare achievement. No one could be bored 
with Paul Hanzlik. His incisive mind went right to the core of a 
was devoid of insincerity and a friend was never disappointed if he 
advice. His life and work will endure for a long time in American 


lik died on February 1, 1951. He is survived by his widow and two 
whom is a physician, Dr. Harold Hanzlik, of San Francisco. 


Dwicut L. Wixsur, M.D., F.A.C.P., 
Governor for Northern California 
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DR. EDWIN B. WINNETT 


Edwin B. Winnett, Ph.G., M.D., Des Moines, Iowa, a Fellow of the Amer; 
College of Physicians since 1936, died on December 8, 1950. Dr. Winnett was 
in Carroll County, Iowa, February 18, 1884. He received the degree of PhG 
the Highland Park College of Pharmacy, Des Moines, in 1904, and his M_D 
from Drake University College of Medicine in 1912. 

Following his graduation, he served as Assistant in Medicine at the Drake U; 
versity College of Medicine, and was Resident Physician at the Iowa Methodist Hos 
pital. In 1916 he became Attending Physician at the lowa Methodist Hospi 
later Attending Physician at the Iowa Lutheran and Broadlawns Polk Cow 
pitals. In addition to membership in his County and State Medical Societix 
American Medical Association, Dr. Winnett served as Treasurer of the 
Medical Society from 1932_to 1933. He was a Diplomate of the American | 
Internal Medicine. 

Phroughout his professional lifetime, Dr. Winnett was intensely 
problem of diabetes mellitus. A diabetic himself, his practice consisted 
diabetics and he was zealous in educating his diabetic patients, the 
fellow physicians, in the care and management of diabetes. Thes 
continued long after his health began to fail. 


B. F. Worverton, M.D., F.A.C.P 


(overno! 


DR. WALTER FOX SMITH 
Walter Fox Smith, M.D., F.A.C.P., Watertown, N. Y., died 


on February 3, 1951, from a cerebral hemorrhage. He was suddenly 
hours before his death. 

Dr. Smith graduated from Cornell University with an A.B. deg 
received his M.D. from Cornell University Medical College in 1921 
an intern at the Bellevue Hospital in New York City. He practiced 
since his internship and was one of the most highly respected phy 
town. He was a member of the staff and Chief of the Medical Servi 

the Good Samaritan and on the staff of the Mercy Hospital. H 
sultant to the Medical Staff of the St. Lawrence State Hospital at Og 
member of the Board of the Jefferson County Hospital. 

Dr. Smith was a Past President of the Jefferson County Mé 
member of the New York State Medical Society and a Fellow of the 
cal Association. Dr. Smith had been a Fellow of the American Col 
cians since 1934. He was a member of the Black River Club, the Jeft 
Golf Club and the Clayton Yacht Club. He served as a Lieutenant 

Dr. Smith personified to the highest degree the characterist 


A, 


physician. He had a very pleasing personality and always had the p 


of the patient at heart. He had a very extensive practice in Watert 


; 


surrounding counties. He was very much beloved by his patients 
mourn his death very deeply. Surviving are his wife, Mrs. Adelaide 
and two children, Walter Sherman Smith and Grace Sherman 5 


The City of Watertown has suffered a distinct loss in the dea 


al 


S) 
smith and the American College of Physicians has lost one of its 


Epwarp C. REIFENSTEIN, Sr., M.D., F.A:! 


. - r 
Governor for Western N 





legres 





COLLEGE NEWS NOTES 1307 


COMMANDER EDWIN PETERSON(MC), USN (Retired) 
Peterson, M.D., F.A.C.P., was born in Rudiksvall, Sweden, August 18, 


ik? and died in Denver, Colo., December 2, 1950. He received his degree of 
Medicine at the University of Illinois College of Medicine in 1915, and 
at Cook County Hospital, Chicago. On November 26, 1917, he was ap- 
nted a Lieutenant (junior grade) in the Medical Corps of the U. S. Navy and 
at the Naval Hospital, Great Lakes, Ill., and in the Virgin Islands during 
id War I. He had several tours of duty in Washington—Naval Medical School 
the Naval Hospital, 1927-31; and from June 23, 1939, to March 2, 1940, 
Medicine Division, Bureau of Medicine and Surgery. He was placed on 

t in 1940 for physical disability. 
nder Peterson specialized in internal and tropical ‘medicine. He was a 
f the American Society of Tropical Medicine, the Association of Military 
Surgeons, and the American Medical Association. He was made a Fellow of the 

n College of Physicians in 1931. 
From the Bureau of Medicine and Surgery, U. S. Navy 


DR. EDWARD INMAN WOLFE 


| Inman Wolfe, M.D., F.A.C.P., Forty Fort, Pa., died February 16, 1951, 

s of several months. He was born in Luzerne County, Pa., May 10, 

1804, graduated from Jefferson Medical College of Philadelphia in 1917, and served 
g World War I as a Lieutenant in the Medical Corps of the United States Army. 

'r. Wolfe became associated with the Wilkes-Barre General Hospital in 1925, 
\ssociate Physician until 1944 when he became Chief of the Medical 

. post which he held until his death. He was a member of the Luzerne 
| Lehigh Valley Medical Societies and of the Medical Society of the State 

He was a Fellow of the American Medical Association and had 

llow of the American College of Physicians since 1931. He was also a 


Nu Sigma Nu and Alpha Omega Alpha Honorary Medical Societies. 








oo ‘ 
00° 00 


of ol 


£8 Sos 
00° 000'0!I 


so'sss'sees 


I Mm) 2 y p mu WY 
£O' HTL pun, | ) 0} ANC] ‘PWwOSUT pensd9:y 7 NBA YOO I SpusurysaauyT 
ze eee’ eees jedioung ‘puny JueuMmopuy ' yse7) 

jussan’) juasan’y) 
Satptpiqoui'] ja 


S 


NOTE 


GNogq LNINMOANGY 


or £0s"9 


9P £05 O8 


ws 


; I" Lb9'6 Sy hee | JUG BAAUT 


NE 


$9°687'L 07° 1L0't 


TIPO laq] 88a’] 
ceoor' ii ’ Y 


j pue ainjruing 


iE 


7E° 78896 00° 000'91 


1yBIdeIdac] Ssa"] 
TE 78 TI 


a7B18y [key 
SiazIENnbpeayy aBaljoy 
| [P4ieue) paxt 1 


COLLE(C 


Spun Pur SernIqei’] JueIN-) [eIO] RE’ 6RR't 
67 1917 if ‘seq “Ha psane J ®A1I89y 
St 098s puny drys MOl| e+ Yosbasey 1S-OS6I A198 9D 
OO'SLt SJUPGUISOAUT puny JaMO1gT eurelg yt ) 

t8 Cos SJUPBUIISOAUT puny a nig ‘ad sowie uo @UIOcUT 


Spun 7 paprras7y OS'6 


OO SSS 
eh esol BApe Ul pred ‘s1qIyxy IS6! Sse’ set 
86 FPO FS ) St Pol : SIAUT pu 
SsUINOA ‘ANIDIGSJY ‘IVNUSLNI £9 ZL" SaAUT puny du I 
OP EEL e ‘S#WEIY pue seBpealq ‘sAay jo AsO 
00'S7F sour] ity ue 
XB] auosUuy Brydjepeyud 07°687 GRAY 83 
ayqeAeg syUNODY 06° /98 pue syueg 
yurzaan ) 


ot bol 


PULOIUT PPssdjac] 


atjtpiqut] 
{ IVHUNGS) 


Oc6l [fs i IQUedIIG] ‘JIIYS IIUDID EG 
INT “SNVIDISAHQ AO ADATIOD) NVOIAWNY 








COLLEGE NEWS NOTES 


Operating Statement 


GENERAL FuND 
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: For the Year Ended December 31, 1950 
nuary 1, 1OGD .. «i sanoem eee etka ons saddnnacdvewns $ 339,668.68 
ints Expired on Accounts Receivable ................ 1.63 
$ 339,670.31 
Endowment Fund of the Initiation 
MesOOR .0i0s tacstheeans tee cuses $ 5,005.00 
woke PURE os cnsadysateaess coves 15,700.00..... 20,705.00 $ 318,965.31 
r the Year Ended December 31, 1950, as Annexed ............ 93,332.94 
Decaniigt ie. Seta bre Wiss ks 0d0cacchiend deen acde une $ 412,298.25 
ENDOWMENT FUND 
For the Year Ended December 31, 1950 
nt, Jammy 3. oe Weiss bdes 040 sé ccvactdchanss $ 307,199.64 
hip Fees Received during 1950 ....$ 17,561.67 
[Initiation Fees of New Life 
EC. hy ee ae 5,005.00 
Dues Account, Subscription 
+ ene ba be ie hieks 238.33 
Endowment Fund Investments 3,828.7 26,633.78 $ 333,833.42 
James D. Bruce Funp 
= For the Year Ended December 31, 1950 
Co oe A reer rire Tey ert i ne $ 10,000.00 
ncome scan anes trong lide sald 0 $ 395.83 
lated Income . 250.00 
$ 645.83 
Memorial Award 125.00 
ee Bon: Fee : 25.00 
rve—Fellowship Fund (Stengel 100.00 395.83 $ 10,395.83 
A. BLAINE Brower FuND 
For the Year Ended December 31, 1950 
po RR eee eee $ 7,500.00 
\ddition ets ee a 5 $ 2,500.00 
In eee Tage eee j 156.25 
Red EMCOMBE ccccccccccccds 218.75 2,875.00 $ 10,375.00 
I I fas. £6 hc cba cnte wakes <b seen aes enien $ 354,604.25 
ds $ 


766,902.50 
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General Fund 


Summary of Operations for the Calendar Year 1950 
In Ome 
Annual Dues 
Initiation Fees or 
Subscriptions, ANNALS OF INTERNAL MEDICINE 
Advertising, ANNALS OF INTERNAL MEDICINE 
Income from Investments, General Fund (including Accrued) 
Income from Investments, Endowment Fund (including Accrued) 
Dividend on Perpetual Insurance Deposit 
Sale of 1949 Directory 
Southeastern Regional Meeting 
Postgraduate Courses, Balance 
Miscellaneous Income (Dr. W. G. Leaman’s gift) 
Rent—404-12 S. 42nd Street (net) 
Profit on Sale or Maturity of Securities, General Fund 
Profit on Equipment Traded In 
Thirty-first Annual Session 
Exhibits ..... : as ie $ 29,881.18 
Guest Fees caus 5,658.09 
Banquet Balance . oat 397.40 
Boston Symphony Concert Balance .... 463.69..... 36,400.36 
ToTraL INCOM: 
Expenses 
EE kone j - ee $ 55,576.67 
Communications , ae oe 10.960.30 
Office Supplies and Stationery “: pwane “e 3,419.67 
PRUNE. ccevcccce oa = ; = 79,980.59 
Traveling Expenses .. 13,992.21 
Rent and Maintenance See 3,341.56 
College Headquarters— Maintenance, Taxes, Insurance, et 4,348.57 
Conference Committee on Graduate Training in Medicine 108.50 
Depreciation on College Headquarters Building 
Depreciation on Furniture and Equipment 
Keys, Pledges and Frames 
John Phillips Memorial Prize 
Investment Counsel Service and Security 
Employees’ Pension Fund 
Collection and Exchange 
Regional Meetings ag siaheneiiag 
James D. Bruce Memorial Award a 
Loss on Sale of Securities, General Fund 
1950 Supplement 
Preparation, James D 
General Miscellaneous 
lhirty-first Annual Session—Special Expenses 
Auld Lang Syne Greeting Hour 3 723.93 
Committee on Panels =f 839.86 
Committee on Publicity RA ef ee : 140.42 
Committee on Ladies’ Entertainment , 665.67 
Committee on Clinics ; 
Committee on Entertainment 
Convocation nate a 
Governors-Regents Dinner 
Registration 
Television Program 
Other Miscellaneous 


ToTaAL EXPENSES 


Net Income for 1950 Credited to General Fund 








